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VIEWS, NEWS AND INTERVIEWS. 
The Court of Appealsof Kansas City, Mo., 
is decided that the transmission of a tele- 
ram from one city to another does not in- 
ude its delivery to the person to whom it 
addressed. It was upon this point that the 
idgment in the case of George E. Dudley 
vainst the Western Union Telegraph Com- 
iny, appellant, was reversed. Mr. Dudley 
nt a message which was not promptly de- 
vered, and brought suit under the statute 

vhich imposes a penalty of $200 on a tele- 
raph company failing to ‘‘ transmit ” a mes- 
ge. It was proved that Mr. Dudley’s mes- 
ge was wired all right, but was not deliv- 
ed. Judge Smith, in his opinion, holds 
it the statute sued on is penal in its nature, 

il must, therefore, be given a strict con- 
ruction. Delivery, he says, is different 

rom transmission, and Mr. Dudley’s judg- 
ent of $200 was accordingly reversed. 





The Cayadutta evs is a paper to be issued 
ionthly at Gloversville, in the interest of 
he Cayadutta Electric Railroad Company. 





The General Electric Launch Company, 
f New York, is building a gig for the com- 
inding officer of the cruiser New York. 
ler length will be 30 feet at the water line, 
eam 6 feet 10 inches, and draft 32 inches. 
She will be capable of a speed of six or seven 
iles an hour for a period of five or six 
urs, with one set of storage batteries, 
though she can make faster speed in a less 
inber of hours. The motor is placed 
ider the floor of the cock-pit, and is directly 
nuected to the Tobin bronze propeller 
aft. Current is supplied by 64 storage 
itteries distributed under the seats and 
ring. The launch is built with a high 

e board to keep the cock-pit dry in rough 
iters. Much interest is taken in this 
inch’s motive power, and it is expected 
ita series of tests will be made to deter- 
ne its economy as compared with other 


tors. 





\ belt recently made for the Brooklyn 
ty Electric Railway Company is 116 feet 
ng, 72 inches wide, and weighs 1,800 
inds. One hundred and twenty hides 
ere used in its manufacture. 





M. Marey, the well-known experiment- 

st, has been enabled by means of com- 
ining photography and electric light to 

ure some valuable data as to the laws 
id phenomena of hydraulics. His atten- 
ion was mainly directed to the study of 
the interior movements of liquids. In fol- 

wing out this line of investigation he 
found that the ordinary methods employed 
i such cases were insufficient for bis pur- 
pose, and in many respects unsatisfactory. 
At last he hit on the idea of immersing 
silver balls of the same specific gravity as 
the liquid, and photographing their move- 
ments by electric light. The results have 
been most valuable. 


World’s Fair Exhibit of the E. S. 
Greeley & Company. 

Situated in the northeast corner of the 
Electricity Building is the exhibit of the 
E. 8. Greeley & Company, New York. The 
space occupied is 2,000 square feet. 

On the north end of the space is a table on 
which is mounted various telegraph com- 
bination sets and the well-known Greeley 
ink writing, self-stopping and starting 
registers, which are made to work on both 
open or closed circuit. A novelty in the 
register line is a four pin instrument which 
will receive four messages at once. These 
instruments are connected with a single 
jack Western Union switchboard, which is 
mounted at the bead of the table. The 
local circuits of these sets and registers are 
operated by storage battery; the main lines 
are operated by the Fuote pinnacle bluestone 
battery. 

In the center of the space, next to the 
table, is a pyramid of 86 varieties of primary 
battery and a 36-inch Liberty statue, with a 








In the next case is a burglar alarm instru- 
ment with electric light attachment; annun- 
ciator with pneumatic reset; burglar alarm 
instrument and elevator annunciator. 

At the bottom of the case are speed indi- 
cators, portable tachometer, thermostats and 
medica! batteries. 

The next case contains sample board of 
numerous varieties of electrical bells, and a 
sample board of push buttons, showing 
various styles of finishing buttons. 

In the next case is an ebony board 
mounted with various designs of nickel 
plated pushes, and a board showing a 
variety of fancy electric bells. At the bot- 
tom of this case are electro and permanent 
magnets. 

In the end case are mounted a Western 
Union pio switchboard, on the H. B. G. 
fuse wire protectors, which are made to fuse 
accurately at any given current strength. 
These are for protecting telegraph and tele- 
phone currents against lightning overcharges 
of current and so-called sneak currents. 
Also in the case is an open circuit electro- 
mechanical goog, masked and push buttons. 
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16 candle-power lamp in the hand, surmounts 
the pyramid. Next tothe pyramid isa panel 
on which is mounted the station instruments 
of the Greeley fire alarm system, consisting 
of electro-mechanical gong indicator, one 
tell-tale and one fire alarm register. There 
are four boxes mounted on each of the 
columns which operate the system. The 
current is supplied by the Foote pinnacle 
battery. Directly in the rear of the fire 
alarm system apparatus isa 50-wire stand- 
ard Western Union double jack switch- 
board mounted in a frame so as to show 
both front avd rear of board. 

The rear wall of space is covered with 
show cases. In one of the cases is a sample 
board of speaking tube supplies and electric 
light snap-switches. In the next caseisa 
board mounted with 15 iron frame electric 
bells, these bells being mounted with gongs 
tuned to theachromaticscale. The keyboard 
for this electric piano is 15 ‘* Victor keys.” 
In the same caseis a board mounted with 
different sizes of iron frame electric bells. 
On the bottom of the case are various sizes 
of chloride of silver testing batteries. The 
next case contains a hotel return call 
annunciator, watchman’s time detector and 
burglar alarm instrument, with clock cut-off. 


At the bottom of the case are induction coils 
operating Geissler tubes. 

In one of the series of showcases running 
the length of the exhibit are Victor keys, 
relays, sounders, cutouts and lightning 
arresters. Inthe next cases are the Standard 
vest instruments, consisting of resistance 
boxes, W. U. Sargent galvanometers, Sine 
and Tangent galvanometers, test keys for 
various uses, Frey adjustable shunt, Frey 
electrical balance. 

In the large case, occupying the curve of 
space, is the gold Victor key with which 
President Cleveland opened the Exposition, 
a Thompson square and tripod pattern gal- 
vanometer, portable testing sets, Frey-Bur- 
ley combination set, Ballistic galvanometer, 
Frey portable self-adjusting gaivanometer, 
post-office pattern, Wheatstone’s bridge and 
Durdid meter bridge. 

The space is illuminated as follows: Fifty 
16 candle-power lamps; two Success arc 
lamps and tbe tops of the rear showcases 
are mounted with 12-inch Bartholdi Statues, 
having three candle-power lamps in their 
hands. In each case*zare two 16 candle 
power lamps, with a Paradox shade. The 
exhibit was installed by L. J. Auerbacher, 
who will be in charge during the Exposition. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 





$3 per Annum. 
Single Coples, 10 Cents. 














A Visit to the World’s Fair. 

The week ending May 27 was an import- 
ant one for the World’s Columbian Exposi- 
tion. It was on parade, it might be said, 
before the observing eyes of the newspaper 
men and women of the country. The con- 
ventions of the 
National Press League, and of the Interna- 
tional League of Press Clubs brought to the 
city of Chicago during that week many 
thousands of newspaper men and women. 

I am sure every writer was impressed by 
the beauty and dimensions of the great 
White City which was so suddenly created 
at Jackson Park, and while there were some 


the Press Congress, of 


unfinished parts to be seen, every one found 
completed more than he or she could take 
time to inspect, even though weeks had 
been devoted to the interesting work. 

It was a happy idea to have this gathering 
of writers occur during the opening month, 
for through them the great public will thus 
early be made aware of this colossal exbibi- 
tion on the shores of the great lake. 

In this brief glimpse at the features of the 
World’s Fair, there is only space to men- 
tion very briefly the multitudinous attrac- 
tions. First of all 
Building, covering a space of over 44 acres(on 


is the Manufactures 


whose roof is an observation path of upwards 
of one-half mile in length), every inch of 
which is crowded, galleries and all, with 
the various manufactured articles of this 
and other countries. Immediately adjoin- 
ing this building, and I think without 
question the most beautiful, architecturally 
considered, building on the grounds, is the 
one devoted to electricity, covering a space 
of 914 acres. With the admirable arrange- 
ment of its exhibits, the striking lighting 
effects, including a center piece of an elec- 
tric tower, and the particularly attractive 
exhibits of the Western Electric, American 
Bell Telephone, General Electric, Westing- 
house, Edison, Fort Wayne and Phenix 
Glass companies, this building cannot fail 
to be one of the chief, if not the most 
popular, attractions at the Fair. Immedi- 
ately in front of it are the two magnificent 
electric fountains and the beautiful Mc- 
Monnies fountain. 

That electrical manufacture, which ‘‘is 
yet in its infancy,” and which in reality is 
not over a decade old, could crowd this beau- 
tiful building with so many wonderful and 
interesting exhibits must, in itself, impress 
every visitor to the Fair, and is really one of 
the wonders of this century of progress. 
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Following close in interest to the two 
buildings mentioned are those devoted to 
Mines and Mining, Transportation and, of 
course, the Art Palace. In avy one of these 
weeks can be spent with entertainment and 
profit. 

In the Government Building are to be seen 
exhibits from all the Departments, the Patent 
Office occupying a large space devoted to 
models of numerous ancient aud modern in- 
ventions. 

Some of the State buildings are very com- 
modious and of particular credit to the en- 
terprising citizens of the different common- 
wealths. The Illinois, New York, Penn- 
sylvania and California buildings are partic- 
ularly notable, and those of Ohio, Massachu- 
setts and the enterprising new State of Wash- 
ington arealso deserving of special mention. 

How to see all this in the least possible 
time isthe problem. Transportation to the 
grounds is not difficult. It is particularly 
easy for persons stopping down town in 
Chicago. By taking an express train over 
the Illinois Central Railroad at the Van 
Buren Street station, opposite the Audito- 
rium Hotel, in 15 minutes you will be landed 
in the grounds. Thereare many other means, 
such as the cable railways, elevated railways 
and other steam railways. Inside the grounds 
distances are noticeably long, and there is no 
doubt that the roller chair concessionaires 
will reap a good harvest from the weary 
With a slight modification of 
the rates of these vehicles the demand for 
them will undoubtedly greatly increase. 
Each attendant also acts as a guide, and it is 


sight-seers. 


no unusual sight to see two or three ladies 
with one chair and an attendant taking turns 
in riding through the different buildings. 
As yet the grounds are inadequately sup- 
plied with facilities for the weary ones to 
Thousands of chairs and 
should be furnished at popular viewing points 


rest. benches 
where, at a nominal cost, visitors may rest. 

Every visitor to the Fair should take a 
ride on the electric launches; in fact, I am 
not sure but that js the best thing to do first. 
Take in the entire course of the electric 
launches, and thus become acquainted with 
the plan and location of the grounds and 
buildings, and at the same time see and be 
impressed with the beautiful architecture 
which every where pleases the eye. 

The Midway Plaisance is devoted more to 
the entertainment than the instruction of 
visitors, and is composed of foreigners of all 
kinds, savage, barbarous, half-civilized and 
some few civilized. This department must 
be seen to be appreciated. The most im- 
pressive feature of the Midway Plaisance is 
the great Ferris wheel, 250 feet in diameter, 
ou which will be suspended swings in which 
patrons may eojoy, or at least experience, 
being whirled to dizzy heights. 

The writer desires to express his thanks for 
innumerable courtesies to himself and party 
extended by Major Moses P. Handy, Chief 
of the Department of Publicity and Promo- 


tion, who has done more for the success of 
the Fair than he will ever get credit for, I 
fear, in this world or the next. 

Iu conclusion, I would advise every reader 
of the EvecrricaL Review to visit the 
World’s Fair, and to visit it now, before 
the great crush of visitors, which is sure to 
come after the first of July, sets io. The 
expression of Frederick Villiers, the famous 
war correspondent and artist, who has visited 
all parts of the world and seen probably more 
stirring scenes than any other man of his 
years, aptly characterizes the World’s Fair. 
He says, ‘It is the biggest thing I ever 
saw.” o. FW. P. 
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On Light. and Other High Frequency 
Phenomena, 

A LECTURE DELIVERED BEFORE THE FRANK- 
LIN INSTITUTE, AT PHILADELPHIA, FEB- 
RUARY 24, 1893, AND BEFORE THE 
NATIONAL ELECTRIC LIGHT ASSO- 
CIATION, AT 8ST. LOUIS, MO., 

MARCH 1, 1893. 


BY NIKOLA TESLA. 


(Continued from page 190 ) 





ON THE APPARATUS AND METHOD OF CON- 
VERSION. 

These high frequency currents are ob- 
tained in a peculiar manner. The method 
employed was advanced by me about two 
years ago in an experimental lecture before 
the American Institute of Electrical Engi- 
neers. A number of ways, as practiced in 
the laboratory, of obtaining these currents 
either from continuous or low frequency 
alternating currents is diagrammatically in- 
dicated in Fig. 1, which will be later de- 
scribed in detail. The general plan is to 
charge condensers, from a direct or alter- 
nate current source, preferably of high- 
tension, and to discharge them disruptively 
while observing well-known conditions 
necessary to maintain the oscillations of the 
current. In view of the general interest 
taken in high frequency currentsand effects 
producible by them, it seems to me advis- 


able to dwell at some length upon this 
method of conversion. In order to 
give you a clear idea of the action, 


I will suppose that a continuous cur- 
rent generator is employed, which is 
often very convenient. It is desirable 
that the generator should possess such high 
tension as to be able to break through a 
small air space. If this is not the case, then 
auxiliary means have to be resorted to, some 
of which will be indicated subsequently. 
When the condensers are charged to a cer- 
tain potential, the air or insulating space gives 
way and a disruptive discharge occurs. 
There is then a sudden rush of current and 
generally a large portion of the accumulated 
electrical energy spends itself. The con- 
densers are thereupon quickly charged and 
the same process is repeated in more or less 
rapid succession. To produce such sudden 
rushes of current it is necessary to observe 
certain conditions. If the rate at which the 
condensers are discharged is the same as that 
at which they are charged, then, clearly, in 
the assumed case the condensers do not come 
into play. If the rate of discharge be smaller 
than the rate of charging, then, again, the 
condensers cannot play an important part. 
But if, on the contrary, the rate of discharg- 
ing is greater than that of charging, then a 
succession of rushes of current is obtained. 
It is evident that, if the rate at which the 
energy is being dissipated by the discharge 
is very much greater than the rate of supply 
to the condensers, the sudden rushes will be 
comparatively few, with long-time intervals 
between. This always occurs when a con- 
denser of considerable capacity is charged 
by means of a comparatively small machine. 
If the rates of supply and dissipation are not 
widely different. then the rushes of current 
will be in quicker succession, and this the 
more, the more nearly equal both the rates 
are until natural limitations incident to each 
case and depending upon a number of causes 
are reached. Thus we are able to obtain froma 
continuous current generator as rapid a suc 
cession of discharges as we like. Of course, 
the higher the tension of the generator, the 
smaller need be the capacity of the con- 
densers, and for this reason, principally, it is 
of advantage to employ a generator of very 
bigh tension. Besides, such a generator 
permits the attaining of greater rates of 
vibration. 

The rushes of currents may be of the same 
direction undertheconditions before assumed, 
but most generally there is an oscillation 
superiinposed upon the fundamental vibra- 
tion of the current. When the conditions are 
so determined that there are no oscillations, 
the current impulses are unidirectional and 
thus a means is provided of transforming a 
continuous current of bigh tension into a 
direct current of lower tension, which 1 
think may find employment in the arts. 

This method of conversion is exceedingly 
interesting, and I was much impressed by 
its beauty when [ first conceived it. It is 
ideal in certain respects. It involvesthe em- 
ployment of no mechanical devices of any 
kind. and it allows of obtaining currents of 
any desired frequency from an ordinary cir- 
cuit, direct or alternating. The frequency 
of the fundamental discharges depending 
on the relative rates of supply and dissipa- 
tion can be readily varied within wide 
limits by simple adjustments of these quan- 
tities and the frequency of the superimposed 
vibration by the determination of the capa- 
city, self-induction and resistance of the 
circuit. The potential of the currents, again, 
may be raised as high as any insulation is 
capable of withstanding safely by combin- 
ing capacity and self-induction, or by in- 
duction in a secondary, which need have 
but comparatively few turns. 

As the conditions are often such that the 


intermittance or oscillation does not readily 
establish itself, especially when a direct cur- 
rent source is employed, it is of advantage 
to associate an interrupter with the arc, and 
I have, some time ago, indicated the use of 
an air-blast or magnet, or other such device 
readily at hand. The magnet is employed 
with special advantage in the conversion of 
direct currents, as itis then very effective. 
If the primary source is an alternate cur- 
rent generator, it is desirable, as 1 have 
stated on another occasion, that the fre- 
quency should be low, and that the currents 
forming the arc be large, in order to render 
the magnet more effective. 

A form of such discbharger, with a magnet 
which has been found convenient, aud 
adopted after some trials, in the conversion 
of direct currents particularly, is illustrated 
in Fig. 2. ns are the pole pieces of a very 
strong magnet which is excited by a coil c. 
The pole pieces are slotted for adjustment 
and can be fastened in any position by 
screws 8, 8,. The discharge rods d, d, 
thinned down on the ends in order to allow 
a closer approach of the magnetic pole 
pieces, pass through the columns of brass 
6, b, and are fastened in position by screws 
8.8. Springs 7,7, and collars c, c, are 
slipped on the rods, the latter serving to set 
the points of the rods at a certain suitable 
distance by means of screws 83, 8,, and the 
former to draw the points apart. When it 
is desired to start the arc, one of the 
hard rubber handles i, h, is tapped quickly 
with the hand, whereby the points of the 
rods are brought in contract but are in- 
stantly separated bythe springsr,7r,. Such 
an arrangement has been found to be often 
necessary, namely, in cases when the 
electromotive force was not large 
enough to cause the discharge to break 
through the gap, and also when it was de- 
sirable to avoid short circuiting of the gene- 
rator by the metallic contact of the rods. 
The rapidity of the interruptions of the cur- 
rent with a magnet depends on the intensity 
of the magnetic field and on the potential 
difference at the endsof the arc. The inter- 
ruptions are generally in such quick succes- 
sion as to produce a musical sound. Years 
ago it was observed that when a powerful 
induction coil is discbarged between the 
poles of a strong magnet the discharge pro- 
duced a loud noise not unlike a smal) pistol 
shot. It was vaguely stated that the spark 
was intensified by the presence of the mag- 
netic field. Itis now clear that the discharge 
current, flowing for some time, was inter- 
rupted a great number of times by the 
magnet, thus producing the sound. The 
phenomenon is especially marked when the 
field circuit of a large magnet or dynamo Is 
vroken in a powerful magnetic field. 

When the current through the gap is 
comparatively large, it is of advantage to 
slip on the points of the discharge rods 
pieces of very hard carbon and let the arc 
play between the carbon pieces. This 
preserves the rods and besides has the ad- 
vantage of keeping the air space hotter, as 
the heat is not conducted away as quickly 
through the carbons, and the result is that 
a smaller electromotive forcein the arc gap 
is required to maintain a succession of dis- 
charges. 

Another form of discharger which may 
be employed with advantage in some cases 
isillustrated in Fig. 3. In this form the 
discharge rods d d, pass through perfora- 
tions in a wooden box B, which is thickly 
coated with mica on the inside, as indicated 
by the heavy lines. The perforations are 
provided with mica tubes m m, of some 
thickness, which are preferably not in con- 
tact with the rods d d,. The box bas a 
cover c which isa little larger and descends 
on the outside of the box. Thespark gap is 
warmed by a small lamp / contained in the 
box. A plate p above the lamp allows the 
draught to pass only through the chimney c 
of the lamp, the air entering througb holes 
ooin or pear the bottom of the box and 
following the path indicated by the arrows. 
When the discharger is in operation the 
door of the box is closed so that the light of 
the arc is not visible outside. Itis desirable 
to exclude the light as perfectly as possible, 
as it interferes with some experiments. 
This form of discharger is simple and very 
effective when properly manipulated. The 
air being warmed to a certain temperature 
bas its insulating power impaired, it 
becomes dielectrically weak, as it were, and 
the consequence is that the arc can be estab- 
lished at much greater distance. The air 
should, of course, be sufticiently eee 
to allow the discharge to pass through the 
gap disruptively. The arc formed under 
such conditions, when long, may be made 
extremely sensitive, and the weak draught 
through the lamp chimney c is quite suffi- 
cient to produce rapid interruptions. The 
adjustment is made by regulating the tem- 
perature and velocity of tbe draught. 
Instead of using a lamp it answers the pur- 
pose to provide fora daugbt of warm air in 
other ways. A very simple way whicb bas 
been practiced is toinclose the arc in a long 
vertical tube with plates on the top and 
bottom for regulating the temperature apd 
velocity of the air current. Some provision 
had to be made for deadening the sound, 
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The air may be rendered dielectrically 
weak also by rarefaction. Discharges of 
this kind have likewise been used by me in 
connection with the magnet. A large tube 
is for this purpose provided with heavy 
electrodes of carbon or metal, between which 
the discharge is made to pass, the tube being 
placed in a powerful magnetic field. The 
exhaustion of the tube is carried to a point 
at which the discharge breaks through 
easily, but the pressure should be more than 
75 millimetres, at which the ordinary thread 
discharge occurs. In another form of dis- 
charger, combining the features before men- 
tioned, the discharge was made to pass 
between two adjustable magnetic pole pieces, 
the space between them being kept at an 
elevated temperature. 

It should be remarked here that when 
such, or interrupting devices of any kind, 
are used and the currents are passed through 
the primary ofa disruptive discharge coil, 
it is not, as a rule, of advantage to produce 
a number of interruptions of the current per 
second greater than the natural frequency of 
vibration of the dynamo supply circuit, 
which is ordinarily smal]. It should also 
be pointed out here, that while the devices 
mentioned in connection with the disruptive 
discharge are advantageous under certain 
conditions, they may be sometimes a source 
of trouble, as they produce intermittances 
and other irregularities in the vibrations 
which it would be very desirable to over- 
come. 

There is, I regret to say, in this beautiful 
method of conversion a defect, which, fortu- 
nately, is not vital, and which I have been 
gradually overcoming. I will best cail at- 
tention to this defect, and indicate a fruitful 
line of work, by comparing the electrical 
process with its mechanical analogue. The 
process may be illustrated in this manner. 
Imagine a tank with a wide opening at 
the bottom. which is kept closed by spring 
pressure, but so that it snaps off suddenly 
when the liquid in the tank has reached a 
certain height. Let the fluid be supplied to 
the tank by means of a pipe feeding ata 
certain rate. When the critical height of 
the liquid is reached, the spring gives way 
and the bottom of the tank drops out. In- 
stantly the liquid falls through the wide 
opening, and the spring, reasserting itself, 
closes the bottom again. The tank is now 
filled, and after a certain time interval the 
same process is repeated. It is clear 
that if the pipe feeds the fluid quicker than 
the bottom outlet is capable of letting it 
pass through, the bottom will remain off 
and the tank will still overflow. If the rates 
of supply are exactly equal, then the bottom 
lid will remain partially open, and no vibra- 
tion of the same and of the liquid column 
will generally occur, though it might, if 
started by some means. But if the inlet 
pipe does not feed the fluid fast enough for 
the outlet, then there will be always vibra- 
tion. Again, in such a case, each time the 
bottom flaps up or down, the spring and tbe 
liquid column, if the pliability of the spring 
and the inertia of the moving parts are prop- 
erly chosen, will perform independent vibra- 
tions. In this analogue the fluid may be 
likened to electricity or electrical energy, 
the tank to the condenser, the spring to tbe 
dielectric and the pipe to the conductor 
through which electricity is supplied to the 
condenser. To make this analogy quite 
complete, it {s necessary to make the assump- 
tion that the bottom, each time it gives way, 
is knocked violently against a non elastic 
stop, this impact involving some loss of 
energy, and that, besides, some dissipation 
of energy results, due to frictional losses. 
In the preceding analogue the liquid is sup- 
posed to be under a steady pressure. If the 
pressure of the fluid be assumed to vary 
rhythmically, this may be taken as corre- 
sponding to the case of an alternating cur- 
rent. The process is then not quite as 
simple to consider, but the action is the 
same in principle. 

It is desirable, in order to maintain the 
vibration economically, to reduce the 
impact and frictional) losses as much as pos- 
sible. As regards tbe latter, which in the 
electrical analogue correspond to tbe losses 
due to the resistance of the circuits, it is 
impossible to obviate them entuely, but they 
can be reduced toa minimum by a proper 
selection of the dimensions of tbe circuits 
and by the employment of thin conductors 
in the form of strands. But the loss of 
energy caused by the first breaking through 
of the dielectric—which in the above 
example corresponds to the violent knock 
of the bottom against the non-elastic stop— 
would be more important to overcome. At 
the moment of the breaking through the 
air space hasa very high resistance, which 
is probably reduced to a very small value 
when the current bas reacbed some strength, 
and the space is brought toa high temper- 
ature. It would ma‘erially diminish the 
loss of energy if the space were always 
kept at apn extremely bigh temperature, 
but then there would be no disruptive 
break. By warming the space moderately, 
by means of a Jamp or otherwise, the 
ecoromy, as faras the arc is concerned, is 
sensibly increased. But the magnet or 
other interrupting device does not diminish 
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the lossin the arc. Likewise a jet of air 
only facilitates the carrying off of the 
energy. Air, ora gas in general, behaves 
curiously in this respect. When two 
bodies, charged to a very high potential, 
discharge disruptive through an air space, 
any amount of energy may be carried off by 
the air. This energy is evidently dissi- 
pated by bodily carriers, in impact and 
collisional losses of the molecules. The 
exchange of the molecules in the space 
occurs with inconceivable rapidity. A 
powerful discharge taking place between 
two electrodes, they may remain entirely 
cool, and yet the loss in the air may 
represent any amount of energy. It is 
perfectly practicable, with very great 
potential differences in the gap, to dissipate 
several horse-power in the arc of the dis- 


charge without even noticing a small increase. 


in the temperature of the electrodes. All 
the frictional losses occur then practically in 
the air. If the exchange of the air molecules 
is prevented, as by inclosing the air her- 
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ceeded in producing such a vacuum that the 
secondary discharge of a disruptive dis- 
charge coil would break disruptively 
through the bulb in the form of fine 
spark streams. The curious point was that 
the-discharge would egmpletely ignore the 
terminals and start far behind the two 
aluminum plates which served aselectrodes. 
This extraordinarily high vacuum could 
only be maintained for a very short while. 
To return to the ideal medium, think, for 
the sake of illustration, of a piece of glass or 
similar body clamped in a vice, and the 
latter lightened more and more. At a cer- 
tain point a minute increase of the pressure 
will cause the glass to crack. The loss of 
energy involved in splitting the glass may be 
practically nothing, for though the force is 
great, the displacement need be but ex- 
tremely small. Now imagine that the glass 
would possess the property of closing again 
perfectly the crack upon a minute diminu- 
tion of the pressure. This is the way the 


dielectric in the discharge space should be- 








the reason why the rate of change is very 
much greater when glass, for instance, is 
broken through than when the break takes 
place through an air space of equivalent 
dielectric strength. As a medium for the 
discharge space a solid, or even a liquid 
would be preferable therefor. It is some- 
what difficult to conceive of a solid body 
which would possess the property of closing 
instantly after it had been cracked. But a 
liquid, especially under great pressure, be- 
haves practically like a solid, while it pos- 
sesses the property of closing the crack. 
Hence it was thought that a liquid insulator 
might be moresuitableasa dielectric than air. 
Following out this idea, a number of differ- 
ent forms of dischargers, in which a variety 
of such insulators, sometimes under great 
pressure, were employed, have been experi- 
mented upon. It is thought sufficient to 
dwell ina few words upon one of the forms 
experimented upon. One of these dischargers 
is illustrated in Figs. 4a and 4d. 
(To be continued.) 

















Giwyw, 


- (DOONOTNONN TNT 
(Ow a 
Lo i 

ih 
+O-0-3- 
bo-b0-04 
Ma 4 


mM 

































Testa LeECTURE.—PLAN oF CONNECTIONS UskED IN THR CONVERSION BY MEANS OF THE DisRuPTIVE ARC DISCHARGE. 


metically, the gas inside of the vessel is 
brought quickly to a high temperature, even 
with a very small discharge. It is difficult 
to estimate how much of the energy is lost 
in sound waves, audible or not, in a power- 
ful discharge. When the currents through 
the gap are large, the electrodes may become 
rapidly heated, but this is not a reliable 
measure of the energy wasted in the arc, as 
the loss through the gap itself may be com- 
paratively small. The air or a gas in gene- 
eral is, at ordinary pressures at least, clearly 
not the best medium through which a dis- 
ruptive discharge ‘should occur. Air or 
other gas under great pressure is, of course, a 
much more suitable medium for the dis- 
charge gap. I have carried on long con- 
unued experiments in this direction, unfor- 
tunately less practicable on account of the 
difficulties and expense in getting air under 
great pressure. But even if the medium in 
the discharge space is solid or liquid, still 
the same losses take place, though they are 
generally smaller, for just as soon as the arc 
is established, the solid or liquid is volatil- 
ized. Indeed, there is no body known 
which would not be disintegrated by the 
arc, and it isan open question among scien- 
tific men, whether an are discharge could 
occur at all in the air itself without the 
particles of the electrodes being torn off. 
When the current through the gap is very 
small and the are very long, I believe that a 
relatively considerable amount of heat is 
taken up in the disintegration of the elec. 
trodes, which partially on this account may 
remain quite cold. 

The ideal medium for a discharge gap 
should only crack, and the ideal electrode 
should be of some material which cannot be 
disintegrated. With small currents through 
the gap it is best to employ aluminum, but 
not when the currents are large. The dis 
ruptive break in the air, or more or less in 
any ordinary medium, is not of the nature 
ofa crack, but it is rather comparable to 
the piercing of innumerable bullets through 
a mass offering great frictional resistance to 
the motion of the bullets, this involving 
considerable loss of energy. A medium 
which would merely crack when strained 
electrostatically—and this possibly might be 
the case with a perfect vacuum, that is, pure 
ether—would involve a very small loss in 
the gap, so small as to be entirely neg- 
ligible, at least theoretically, because a 
crack may be produced by an infinitely 
small displacement. In exhausting an 
oblong bulb provided with two aluminum 
terminals with the greatest care I have suc- 


have. But inasmuch as there would be al- 
ways some loss in the gap, the medium, which 
should be continuous, sbould exchange 
through the gap atarapid rate. In the pre- 


ceding example, the glass being perfectly 
closed, it would mean that the dielectric in 
the discharge space possesses a great insulat- 
ing power; the glass being cracked, it would 
signify that the medium in the space is a 
The dielectric should vary 


good conductor. 





Fig? 


Testa LecTuRE.—ForM OF DISCHARGER WITH MAGNET 
Usep IN THE Direct CURRENT CONVERSION. 


enormously in resistance by minute variations 
of theelectromotive force across the discharge 
space. This condition is attained, but in an 
extremely imperfect manner, by warming the 
airspace toacertain critical temperature, de- 
pendent on the electromotive force across the 





Testa LectuRE.—ForM or DISCHARGER 
with Liquip INTERRUPTER. 


ap, or by otherwise impairing the insulat- 
ng power of the air. But asa matter of 
fact the air does never break down disrupt- 
ively, if this term be rigorously iaterpreted, 
for before the sudden rush of the current 
occurs, there is always a weak current pre- 
ceding it, which rises ‘first gradually and 
then with comparative suddenness. That is 


Electrical Engineers’ Headquarters. 


The headquarters of the American Insti- 
tute of Electrical Engineers, at the World’s 
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The General Electric Company at the 
World’s Fair. 

It was about a year ago tbat the attention 
of the companies now forming the General 
Electric Company was directed toward the 
World’s Columbian Exposition and the 
chance afforded thereby of displaying in 
competition with the world the advances 
made in electrical development by American 
manufacturers. It was thenthat application 
was made for allotment of space for exhibits 
in Electricity Building. Due to numerous 
partial pledges by the department of elec- 
tricity and the consequent recessity of effect- 
ing several mutual transfers in space allotted, 
it was late in the Fall before the assignment 
of space as now possessed by the General 
Electric Company was made in their favor. 
This final assignment of space gives to the 
General Electric Company tbe central spaces 
of the building. These spaces are five in 
number, the very center of the building, 
being a space 34 feet in diameter, where the 
General Electric Company has erected a 
beautiful shaft, which, with its decorations 
of thousands of incandescent lamps, will be 
an appropriate central feature of the elec- 
trical exhibit of the Exposition. 

The entire length of transept, from 
the east door to the west door, has been 
assigned to the General Electric Company 
and the spaces in the nave similarly situated 
and immediately adjoining the center. On 
either hand, immediately under the galleries, 
the spaces adjoining the centra) areas bave 
also been assigned to the General Electric 
Company, thus securing for their exhibit 
the entire central space of the Electricity 
Building, comprising over one-quarter of 
the ground floor of this building and fully 
one seventh of the entire exhibit space avail- 
able. 

But this is not all, for in the contract for 
arc lighting, for motor service, for the 
great electric fountains, for service to the 
Electricity Building, for the charging of the 
storage battery launches, for the equipment 
of the intramural railroad, for the equip- 
ment of the United States battle-ship and fr 
search-light projectors, sweeping the entire 
horizon, the General Electric Company has 
acquired at the World’s Fair business inter- 
ests far exceeding the purely exhibition 
features. 
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Fair will be of a particularly interesting 
character. They are located adjoining the 
offices of Chief Barrett of the Electricity 
Building. Mr. W. J. Hammer, who repre- 
sents the Institute as Chairman of Ways and 
Means for the World’s Columbian Expos!- 
tion, shipped last week from New York his 
large collection of autograph pictures of 
electrical men of distinction. This is very 
large and probably contains the likenesses of 
more prominent electrical people than any 
other collection in existence. 

Mr. Hammer, has in addition, succeeded in 
getting together a very interesting collection 
of historical apparatus, and has received con- 
tributions from Prof. Galileo Ferraris, of 
Turio, Italy, and Messrs. Elihu Thomson, 
Houston, Edison, Weston, Tesla, Gray, Ber- 
liner, Van der Weyde, Sprague and others. 

An autograph letter of Benjamin Frank- 
lin, written July 5, 1775, will be sure to 
attract attention. 

Both Secretary Pope and Mr. Hammer 
will be at the Institute headquarters a great 
deal of the time during the World’s Fair, 
and all electrical, visitors will be made to 
feel at home. 
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Fig. 3 


Testa Lecture.—Discnarars with Hor Arr Drart. 


It was at the very beginning of exposition 
work that the Edison General Electric Com- 
pany obtained a contract for the furnishing 
of the temporary light and power plant for 
the Exposition. By the fall of 1892 this 
plant bad increased so as to call for four arc 
lighting machines, two 100 K. W. 500 volt 
power generators and two low tension in- 
candescent machines. From its installation 
until within a month past this plant has 
done continued incessant duty under the 
most trying circumstances of overload, of 
hastily improvised expedients and generally 
discouraging surroundings. A plant put in 
for the immediate needs of the time, it has 
continued many months beyond the origi- 
nally estimated period of service. Although 
the installation has been of a temporary 
character, the service, it is reported, has been 
uniformly reliable and satisfactory. Many 
motors have been placed throughout the 
grounds and buildings of the Exposition for 

(Continued on page 210.) 
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Electric Heating. 





READ BEFORE THE CHICAGO ELECTRIC CLUB 
BY 8, B. JENKINS, 





The exclusive use of heat in the economy 
and comfort of daily lifeisseldom observed; 
and the expense of, and labor incidental to 
the varied applications, still less frequently 
estimated. 

The importance of heat is readily per- 
ceived upon reflection, but the exact estima- 
tion of its cost is a matter of considerable 
difficulty in common practice. 

There are three distinct and available 
agents for the generation of heat for domes- 
tic and industrial purposes, viz., coal, gas, 
and electricity. 

It has been stated by Tyndall that he was 
able to obtain from the combustion of coal 
in the best range, a useful effect of six per 
cent., and that the average of domestic 
practice was three per cent. 

The combustion of gas gives a consider- 
able higher etliciency, but its use is not at all 
commensurate with coal. 

In the gencration of heat from electricity, 
an efficiency in the production of useful 
effect is realized, vastly greater than either, 
and with which they can never possibly 
compete, 

The perfection of conversion, the un- 
varying quality, the ease of precise estima- 
tion, and the ability to absolutely localize 
and control the exhibition of the heat of 
electricity, are unique and decisive points of 
superiority. 

it is the present purpose to state what has 
been accomplished in the generation of heat 
from electricity, and its application to the 
production of useful effects, as exemplified 
by the apparatus of the American Electric 
Heating Corporation, of Boston. 

Ethically the rheostat is an electric heater, 
and has been the inspiration of many inven- 
tions in electric heating, but the invention of 
numerous electric heaters, as such, has re- 
sulted in their being set apart as a distinct 
type of electrical apparatus. 

While the fundamental principle of this 
conversion was understood, the early appar- 
atus for this conversion, exhivition and 
utilization of the heat, in the production of 
useful effect, was crude and inefticient, tue 
idea seeming to prevail that it was only 
necessary to pass the current through a re- 
sistance and the full effect must be realized, 
the intimately involved principles of radia- 
tion, conduction and convection having 
apparently been omitted from consideration. 

llowever, like this noble city, of which it 
has been said, ‘‘ A man who has never seen 
it may hear the Chicago man’s description of 
it, and by the time he can get to see it, it is 
all true;” so the electric heater has ad- 
vanced, through the labor of intelligent in- 
ventors, untilitto-day meets fully all reason- 
able demands and is a commercial entity. 

The first United States invention of record 
in this field was made by G. B. Simpson in 
1859. The earliest authentic electric heating 
in this country, so far as can be ascertained, 
was that done by Prof. Moses G. Farmer, 
who states that he heated his house in the 
year 1867 with an electric heater on the lines 
of a rheostat. 

Some less noteworthy and abortive 
attempts were made later by others, but it is 
only within five years that systematic 
attempts have been made to put electric 
heating on a commercial basis with any 
degree of success, This delay is the fault 
of neither the inventor, the capitalist, nor 
the electric heater, but is the result of con- 
ditions; for obviously, when produced from 
batteries, electrical energy was too expensive 
to be used in the very limited quantities 
called for by electric lighting, and entirely 
prohibitive as regards its use for heating; 
not, however, on account of any inefficiency 
in the conversion into heat, for the incan- 
descent lamp of to-day has an efficiency of 
five per cent., with a loss of 95 per cent., 
and in the electric heater these figures are 
practically reversed. 

The introduction of the dynamo, with the 
consequent increase of the volume of current 
and the decrease of cost, gave a powerful 
impetus; first to lighting, then, as station 
capacities increased, to the distribution of 
euergy to motors, and finally, heating. 

Owners and managers of generating 
plants perceive that, if electric lighting and 
heating are on a similar basis, the output is 
from forty to sixty times as much for 
heating as for lighting; and that the load 
line, when the energy is furnished to lights, 
motors, and heaters, will be much more 
uniform. 

The heating of churches on Sunday would 
come when the lighting and motor load was 
very small. 

It remains to determine the commercial 
status of electric heating, which includes its 
operative advantages and cost. 
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The production of large volumes of 
electrical energy from water-power has 
resulted in a demand for the electric heater 
in utilization thereof. A number of pro- 
posals have been received from established 
power plants to furnish energy at a definite 
price under definite conditions; such were 
the price and conditions, that electric heat- 
ing was much cheaper than any other meth- 
od, and in every way beyond competition. 

It requires some time to assimilate the 
idea of running two large generators for 
sixteen consecutive hours to heat one build- 
ing simply, for the turning on of electric 
lights in that building would be merely an 
incident and would not appreciably increase 
the load; this, however, is precisely where 
we are to-day when water-power in abund- 
ance is within ten or more miles. 

‘To turn to our motto”—in the design of 
apparatus by this Corporation, the ‘‘ personal 
equation” is sought to be eliminated, and it 
will be observed that in very few instances 
is there any provision made for the regula- 
tion of the temperature by the operator other 
than by opening and closing the switch in 
circuit; it having been found that a pre- 
determined temperature, selected with refer- 
ence to the best and broadest practice, and 
after extended practical test, conducted to 
better average results than when the tempera- 
ture was controlled by workman or domestic, 
and that when regulation was provided it 
was not used. 

In many of the small articles, such as 
smoothing irons and cooking utensils, any 
arrangement for varying the heat involves 
useless complications, or, on the direct cir- 
cuits, the wasteful generation of heat in an 
external resistance. 

It is sought to produce heat only when 
needed, and to apply it only and exactly 
where its useful effects would be greatest. 
This is the secret of the present success of 
electric heating. 

Ovens, the service hot water boiler and 
some other continuously operated apparatus 
are constructed so that the temperature can 
be varied within wide limits, without the 
use of an exterior resistance. 

In heating houses, offices and buildings 
generally, the heat may be made exactly pro- 
portional to the necessities, and admit a wide 
variation at pleasure. 

One large city house that has been heated 
since the fall of last year has a large primary 
heater in the cold-air duct where the dis- 
placed hot-air furnace stood, and just below 
where the feeder pipes branch off to the 
risers; this heater is controlled by a switch 
close by. 

Just within the register openings to the 
rooms above are located smaller ‘‘ reheaters,”’ 
each controlled by a switch in the apartment. 
In the early fall or late spring, when a 
gentle heatonly is desired, the large primary 
heater is run; when more heat is necessary, 
the ‘‘reheaters” areturned on. Should heat 
be required in moderate weather, in only 
one apartment, it is instantly at hand with- 
out affecting other rooms. 

Sectional radiators are constructed of the 
same general design as steam apparatus, 
together with stoves and portable heaters of 
every desirable size and style; and the first 
cost of this heating apparatus is in general 
terms not more, and often less, than ordi- 
nary apparatus doing similar work in a 
much inferior manner; for there is no odor, 
dust or gas, no coal pile, no ash sifting, no 
attendance of account, but there is absolute 
control and knowledge of exact cost. 

A complete equipment for the kitchen, 
laundry and butler’s pantry is provided, 
with which all the domestic operations may 
be conducted with perfect certainty and 
cleanliness in less time and with half the 
labor incidental to old methods. 

Beef is roasted at the rate of seven to seven 
and one-half minutes to the pound, and the 
quality of the work is only excelled by the 
ease of its performance. The heat, which 
is largely radiant and of great intensity, is 
produced evenly all around the oven, the 
effect being so perfectly uniform that it is 
not necessary to baste the meat, or to turn 
the bread or cake while cooking. 

Broiling is difficult under ordinary cir- 
cumstances, as an intense, clear fire is re- 
quired, and care must be used to avoid 
smoking the meat, as that gives it a bitter 
flavor; the electric broiler meets all requisi- 
tions perfectly and easily, and steaks and 
chops are cooked in the usual time, to the 
delight of connoisseurs, 

Tea and coffee pots, of all styles, making 
the decoction from *‘ the cold” in from six 
to ten minutes, of perfect quality, steam 
cookers, stew-pans, spiders, etc., are pro- 
vided to meet all demands. 

The domestic supply of hot water is 
furnished from the electrically-heated copper 
service tank, or a heater attached thereto. 

The first cost of this equipment is about 
the same as that of the ordinary outfit. 

As the laundry irons are not set on a 
stove, they may be kept perfectly clean. 
The heat is an effective so-called ‘live 
heat,” without the attendant discomfort on a 
hot day of a highly heated stove. 

A variety of apparatus for industrial use 
is shown, such as soldering irons, devices 
for brazing and soldering, electrically- 


heated muffies, and smoothing irons for 
tailors’, dressmakers’, and hatters’ use. 
These are all simple, easily operated, and 
partake of the general advantages, and have 
individual features of excellence. Electric 
tram-cars are heated equably and comfort- 
ably without difficulty. 

All apparatus is constructed for operation 
on either direct or alternating circuits, hav- 
ing a potential of from 25 to 118 volts, with 
the exception of that for heating air, the 
car heater operating at 400 to 500 volts, and 
the heating apparatus for buildings, at 104 
to 236 volts. 

Having noted the salient features of the 
apparatus, a detailed description of some 
practical test will be of interest. 

A hot-water reservoir constructed of cop- 
per, tinned on the inside, nickeled on the 
outside, and baving 2 contents of 23 pounds 
of water at 60° Fahrenheit, without jacket- 
ing, and having an electrically heated bot- 
tom forming an integral part of the vessel, 
had placed in it 16 pounds of water from 
the service tap, at a temperature of 57 
Fahrenheit. This wasraised to 128° Fahren- 
heit in 20 minutes, or an effect was produced 
of 1136 pounds, degree Fahrenheit, with an 
expenditure of electrical energy amounting 
to 0.326 horse power hours, which, at the 
contract price for power when and where this 
test was made, of 5 cents per horse-power 
hour, costs $0.0163, and the pound degree, 
Fahrenheit, costs $0.00001434. 

The cost of boiling one gallon from 40° 
Fahrenheit does not exceed 2 cents, by 
actual test, at this rate for energy. Some 
500 heat units are expended in heating the 
vessel, andin radiation, so that the actual 
cost of the heat unit is, in round numbers, 
one one-thousandth of 1 cent. 

In the oven, 10 pounds of beef have been 
roasted, 2 loaves of bread baked and 12 
plates heated for serving, all in 90 minutes, 
**from the cold,” with an expenditure of 
energy amounting to 1.5 horse-power hour 
or 1,119 watt hours; this, at 5 cents per 
horse-power hour, is 744 cents; or at 10 
cents per horse-power hour, is 15 cents. At 
the 5 cent rate this oven costs about 214 
cents per hour, the first expense of ‘‘heating 
up” being gradually eliminated with each 
hour of continued service. Chops are 
cooked for 1 cent, an oyster stew made for 
1g cent, teaand coffee for four-tenths of a 
cent, all in sufficient quantity for the or- 
dinary table, the rate energy being 5 cents 
per horse-power hour. 

Largeelectric cars are heated to 60° Fahren- 
heit under all weather conditions, with an 
average consumption of energy of 1,000 
watts per hour, in theclimate of Boston. This 
should be very satisfactory, though no 
exact figures of expense can be given, as the 
cost of power on electric railways is not 
stated, It is fair to assume that it costs not 
more than 40 cents per car day of 18 hours. 
When electric cars are heated, they un- 
doubtedly divert to themselves sufficient 
carriage patronage to pay for the heating. 

The average well-built city house in a 
block requires an equipment for heating, on 
the basis of an expenditure of electrical 
energy of 1 horse-power per 1,200 cubic feet 
of space, though this amount is by no means 
required to be used continuously, and is 
stated as amaximum. Itis impossible to 
give any exact figures unless fora particular 
instance when all the conditions are pre- 
cisely stated. Steam-heating engineers 
with long experience and voluminous data 
are accustomed to calculate the individual 
requirements, and only then will they guar- 
antee results. 

The ultimate large development of elec- 
tric heating necessitates the production of 
vastly greater amounts of electrical energy 
than have heretofore been considered neces- 
sary; and it will be a growth, steady and 
sure, culminating, in less time than electric 
lighting has been before the public as a 
commercial entity, in a great industry, 
second only to the supplying of food. 

It is now being adopted by many who are 
conversant with its advantages, who can at 
once replace the old contrivances with the 
new, and must very shortly be adopted by 
the many who, doing a part of the labor in- 
cidental to the household, seek to do it as 
easily, cleanly, and economically as possible, 
and by those who consider the welfare of 
dependents and that observance of econ- 
omy, which is both wise and honorable. 

It was, in times past, faucet vs. pump; it 
is now switch vs. coal-hod, and the triumph 
of the switch is unquestionably at hand, for 
the introduction of electric heating into 
houses, offices, hotels, hospitals, and thea- 
tres is being accomplished on a purely com- 
mercial basis. 

Tyndall’s estimates being accepted, that 
six per cent. or 780 heat units of the 13,000 
in one pound of coal were utilized as maxi- 
mum, and assuming that 800 are now 
utilized, then 2,000 pounds of coal produces 
in useful effect 1,600,000 heat units. 

One horse-power hour of electricity pro- 
duces 2,562 heat units, and upon this basis 
the following comparative table of the use- 
ful heat from coal and that from electricity 
has been calculated. A horse-power year 
is assumed to be 4,000 hours out of the 8,760 
which the year contains, 
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EQUIVALENT USEFUL HEATING CAPACITY OF 
COAL AND ELECTRICITY. 














Electricity. Coal. 
Per Watt- | PerH.P. | Per H.P. —* 
Hour. Hour. Year. | delivered. 
$.000013405 | $0.001 $4.00 $0.624 
.002 8.00 1.248 
.003 12.00 1.872 
.004 16.00 2.496 
.000067025 .005 20.00 3.12 
.00008043 -006 24.00 3.741 
.000093835 007 28.00 4.368 
.00010724 -008 82.00 4.992 
.000120645 .009 36.00 5.61 
.00013405 01 40.00 6.24 
.0002681 .02 80.00 12.48 
.00040215 03 120.00 18.72 
.0005362 04 160.00 24.96 
-00067025 -05 200.00 31.20 
.0008043 06 240.00 37.44 
.00093835 07 280.00 
.0010324 -08 320.00 
.00120645 09 360.00 
0013405 .10 400.00 











Inround numbers, electricity at $0.015 per 
horse-power hour, or $60.00 per horse-power 
year, of 4,000 hours(whichis 11 bours per 
diem on an average) is equivalent in practi- 
ca] useful heating effect to coal at $6.00 per 
ton, and the coal must be hard coal of 
best quality, burned with good ordinary care 
and discretion. This is on the basis of a 
contract for power as follows: viz., con- 
sumer of power agrees to pay $60.00 per 
horse-power per year, using it whenever he 
chooses—all the time if he desirés— perhaps 
8,760 hours; but the average use of the 
householder, under average circumstances, 
would be 4,000 hours only—or eleven hours 
per diem throughout the year, except in sec- 
tions of the United States south of Mason 
and Dixon line, where it would average 
about 3,000 hours only. 

It should be observed that electrical 
energy can never be adulterated; that ex- 
actly the amount used is paid for, if atten- 
tion is given to the measurement. It is 
easily possible to measure electricity with 
greater precision than any other com- 
modity, and to calculate the expense of any 
work done to the thousandth of a mill, if 
desired. 

The preceding estimate is for the heating 
of houses only; the cooking is on a differ- 
ent basis entirely, as electricity at five cents 
per horse-power hours will compete directly 
with coal at $5.50 per ton of 2,000 pounds. 

ipapteriecncicccns 
The National Electric Manufacturing 
Company Asks for a Receiver. 


In the Circuit Court at Eau Claire, Wis., 
on May 23, proceedings were taken by 
which the National Electric Manufacturing 
Company’s plant at Eau Claire passed into 
the bands of a receiver. 

The event caused asensation, so far as the 
public is concerned, but the matter has been 
under consideration for some time. An 
action had been brought by Jas. T. Barber, 
et al, against the National Electric Manu- 
facturing Company, H. H. Hayden being 
the attorney for the plaintiff, the complaint 
in which sets forth that the company was 
embarrassed by very pressing claims on the 
part of creditors which it was unable to pay; 
that the large plant and valuable business of 
the company could best be preserved in their 
entirety for the benefit of all concerned, by 
the appointment of a receiver, etc., etc. 

Mr. Hayden requested the appointment 
of Ralph E. Rust as receiver, bond being 
offered in the sum of $50,000, with William 
A. Rust, John 8. Owen, Jas. T. Barber and 
Fitch Gilbert as sureties. The same being 
properly filed, Judge Bailey made an order 
appointing Mr. Rust receiver. 

Although the company, by reason of the 
general financial stringency, has been con- 
siderably embarassed, the conditions are such 
that under the receiver the business can and 
will be carried on without any interruption 
whatever. There will be no stoppage, and a 
reorganization will probably be effected 
within a very few days. 

The company’s plant is worth $300,000; 
there isa large amount of valuable manu- 
facturing products on hand, and there are 
also large outstanding orders. 

The assets foot up between $500,000 and 
$600,000; the liabillties are about $300,000. 

The placing of the plant and affairs of the 
company in the hands of a receiver is 
regarded as the very best possible solution 
of the difficulties which have been en- 
countered. It practically saves the business, 
and the preservation in this manner of this 
important industry is considered a fortunate 
outcome. 
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La Roche New Alternating Dynamo. 

The illustration on this page shows one of 
the types of alternating dynamos built by 
the well-known La Roche Electric Works, 
of Philadelphia. The demand for their al- 
ternating machines has been so great that 
they were compelled to make up a full line 
of small alternators, and now build them 
from 25 to 3,000 lights, in two classes, self- 
exciting and non-exciting. 

The machines from 25 lights up to 500 
ights are arranged with 10 poles running at 
1,600 revolutions, giving a frequency of 16,- 
000 per minute. The larger machines have 
more poles and give the same frequency, but 
ata lower speed. The alternators have all 
modern improvements, with all parts inter- 
changeable and made to gauge. They have 
self-oiling bearings and an automatic oil- 
overflow. The brush-holders are of a new 
design, and so made that any degree of ten- 
sion can be secured. The machine has two 
collector rings, which are made of specially 
hardened copper well insulated with mica. 
lhe fields, in even the smaller machines, are 
made separable, so that any repair work can 
be done without interfering with the balance 
if the machine. 

The field bobbins are separately wound 
ind slipped over the core, and any of them 

in be replaced, in case of necessity, in a 
very few minutes. 

The armature is built up of the best lam- 
nated, pure charcoal iron, well magnetically 
insulated. The core is mounted on two of 
the La Roche latest bronze spiders well 
secured to polished steel shaft. The shaft 
is turned down to standard size at the bear- 
A new and improved method of con- 
necting and winding the armature is em- 
ployed, whereby the difference of potential 
vetween coils never exceeds 200 volts. By 
he La Roche system it is claimed to be 
ilmost an impossibility to have a burn-out 
r short-circuit from lightning. The coils 
re insulated from the core of the armature 
y the best grade of mica that can be pro- 
ured. It will be noticed that the dynamo 
illustrated is not of the self-exciting type, 
\either is the exciter attached in this illus- 
ration. 


ings, 


At a test of some of these machines it was 
found that there was a variation of only 2.3 
olts between no load and full load, which 
a sufficiently close regulation for any 
ilternating machine. 
This company has placed alternators with 
ich well-known concerns as the University 
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f Wisconsin, Messrs. Queen & Company, 

Philadelphia ; Helios Electric Company, 
hiladelphia, etc., and they can show flat- 
ering testimonials from all parties using 
heir system, 

All the machines have a cast iron sub-base 
well secured and mounted, so that no foun- 
dation is required, as the sub-base answers 
that purpose. 

These machines have been designed by 
Mr. F, A. La Roche, and the present busi- 
ness of the La Roche Electric Works is largely 
(ue to his energy and ability. The company 
will soon occupy their new factory, where 
they will have largely increased facilities. 
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GENERAL NOTES. 

Vitrefied bricks are being used between 
the tracks of the trolley lines in Wilkesbarre, 
Pa. 

Every county in Iowa is included in the 
telephone circuit, except two, and they are 
moving for service. 


The Pittston, Pa., Stove Works are to be 
lighted by incandescent lights, and workmen 
are now engaged in stringing the wires. 

The telephone system at Sioux Falls, Ia., 
will be remodeled. New poles, new wire 
and a new office will be putin. The change 
will cost $5,000. 


An Automatic Printing Speed Counter 
for Dynamo Shafting. 


READ AT THE TENTH GENERAL MEETING 
OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, NEW 
YORK, MAY 17, 1893. 

BY GEO. 8. MOLER. 


The automatic printing speed counter was 
designed and constructed by the writer, to 
supply a need felt of having a continuous 
record of the speed of the shafting which 
drives the dynamo and other apparatus being 
used by students in their laboratory experi- 
ments, 

During part of the year the shafting of 
the dynamo laboratory at Cornell University 
is driven by water power, the wheels being 





Fie. 1.—AuTroMATIC PRINTING SPEED COUNTER. 


During the month ending April 20, the 
American Bell Telephone Company made 
5,704 telephone sets, an increase of 1,712 
over the same period of 1892. 


A controlling interest in the Rome, Ga., 
Electric Light Company has been sold to J. 
L. Camp, J. King and E. T. McGhee, who 
now hold $40,000 of the $50,000 of capital 
stock. 


Carthage, N. Y., has contracted with the 
American Electric Light Company, of that 
village, to light the streets for five years at 
$60 per lamp per year, or $1,500 for 26 arc 
lights. 


The town of Madison, Me., has voted to 
build an electric light plant and secure a 
water power to operate it. A loan of $15,- 
000 has been authorized by the village cor- 
poration. 


Street sprinkling by electric cars, a new 
introduction, is found to be a good thing. 
It is regularly, quickly, thoroughly done, 
and a strong spray from the rear end of a 
car keeps the boys off. 


The Schuylkill Valley Illuminating Com- 
pany started their new plant at Pheenixville, 





situated at the bottom of a deep gorge, and 
several hundred feet distant. The power is 
transmitted by means of a wire cable running 
over large grooved sheaves, and the gate 
hoisting apparatus is operated by a wire rope 
passing around drums. No automatic reg- 
ulator has yet been successfully applied to 
these wheels, so we have to rely upon hand 
regulation. On account of this, considerable 
variations of speed take place, although a 
tachometer is watched quite closely by the 
attendant in charge. The variations make 
it necessary in performing an experiment to 
continually take account of speed. 

The printer (see Fig. 1) is essentially a 
speed counter, which prints the speed at the 
end of each minute upon a strip of paper, 
and does it continuously, requiring very 
little attention. It was built to give the 
speed of a shaft which runs at about 140 
revolutions per minute, but it has a range 
of from 30 to 185 per minute. 

It is connected to the main shaft of the 
dynamo laboratory by sprocket wheels and 
chains, so that the shaft carrying the worm 
revolves at exactly the same rate as the main 
shaft. The type wheel is about eight and 
one-half inches in diameter, and is made by 
clamping printers’ type between a disk anda 
ring fastened with screws to one side of it. 
The disk has a series of small holes drilled 
in it at equal distances apart, and dowel pins, 
passing through holes drilled in the type, 
hold the latter in place. If any of the type 
become worn, or accidentally bruised, the 


nnAN Ap 





Fras. 2 and 3.—ViEw or SEcTIONS oF AUTOMATIC 


LA Rocur New ALTERNATING CURRENT DyNAmMo. 


Pa., last week, amid much rejoicing. The 
plant is designed to light Pheenixville, Roy- 
ersford and Spring City, and ultimately to 
have a capacity of 600 are and 1,500 incan- 
descent lights. 
a 


Technical Schools. 

To ‘‘Swedish Reader :” There are a num- 
ber of technical schools in this country with 
departments devoted to electrical engineer 
ing. Chief among these are Stevens Insti- 
tute, Hoboken, N. J.; Columbia College, 
New York city; Massachusetts Institute of 
Technology, Boston, Mass.; Princeton Col- 
lege, Princeton, N. J.; Johns Hopkins Uni- 
=. Baltimore, Md.; and Rose Poly- 
technic Institute, Terre Haute, Ind. 





Pritine SPEED COUNTER. 


ring can easily be removed and new ones can 
be inserted. The type are spaced so as to 
correspond with the number of teeth of the 
large gear wheel which engages with the 
worm, The printing is done upon a one- 
half inch tape of district telegraph paper. 
A typewriter inking ribbon is employed, and 
as it is fed along, it shifts sidewise back and 
forth, so that the whole width of the ribbon 
is used. It takes several weeks to go once 
the length of the ribbon. 

The type wheel practically starts from its 
zero, ing at the beginning of each minute. 
It is ne to have it do this, in order 
that the number printed at the end of the 
minute shall be the exact number of revolu- 
tions for that minute. 

When a common speed counter is used, 
its index is first set to zero, and it is then 
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applied to the end of the shaft for just one 
minute, then is withdrawn and read. It is 
again set to zero, and the operation is re- 
peated, but in doing this, a minute or more is 
lost each time while setting. Now if the 
speed were not too great, the index wheel 
might be arranged so that it could be 
slipped backward or forward the proper 
amount, after reading, without stopping the 
counter. In this way a reading made from 
zero could be taken each minute. A similar 
method has been adopted in the printer. 
The type-wheel, which is held by triction 
on the shaft, and is carried with it, is at the 
beginning of the minute slipped backward 
or forward until it has the correct relative 
position, then for the remainder of the minute 
revolves at the same rate as the gear-wheel 
on the same shaft. The method of slipping 
the type-wheel around is partly shown in 
Fig. 2. The toothed wheel a, driven by 
the bevel gear, revolves once for every 30 
revolutions of the main shaft. The plate 
or arm } revolves with it when the paw! ¢ is 
allowed to catch in the teeth of the wheel. 
As the plate ’ goes around with the wheel, 
the pin d@ overtakes the arm ¢, which is 
attached to the type-wheel, and pushes it 
along, slipping the type-wheel on the shaft. 
When 2 has made one complete revolution, 
the pin jon the pawl ¢ comes opposite a 
notch, not shown in the figure, into which 
it is rushed by aspring, thus pulling the 
pawl from the wheel and also holding 2 
stationary. It takes 30 revolutions of the 
worm to carry the plate 4 around, it coming 
to rest just at the point of the thirtieth revo- 
lution. If at this instant the printing ham- 
mer were allowed to act, the number 30 
would be printed, but if it does not strike 
till the end of the minute, the type-wheel 
will move with the large gear wheel till that 
time. The striking of the hammer releases 
the pin f, and the pawl, which has a spring 
of its own, is again brought in contact with 
the teeth and so carries the plate 4 around 
again. If the type-wheel should complete 
its revolution before the pin d overtakes the 
arm ¢, then the arm ¢ comes against another 
pin which stops it until the pin d does over- 
take it. This is the slipping backward 
which has been mentioned. If the printer 
should be driven too fast, so that the type- 
wheel makes a revolution before the minute 
is up, or if the hammer is not caused to act 
for several minutes, then it will the next 
time it acts print a zero, which 1s the type 
under the hammer while the wheel is held 
stationary. 

The hammer is released at the end of each 
minute by meansof an electro-magnet operated 
by a clock, and when the hammer makes its 
stroke, it opens a switch in the electric cir- 
cuit while the contact in the clock is still 
closed; so in this manner the spark on 
breaking the circuit is made at the switch 
and not at the clock contact. The hammer 
is set again by a pin on the side of a wheel 
coming in contact with a lever, and this 
closes the switch again before the next con- 
tact of the clock. When the machinery is 
not running the switch remains open, and 
so the battery materials are not consumed 
in useless work, 

The numbers move past a stationary point 
which prints its position upon the paper 
when the hammer makes its blow. If the 
number printed is exactly opposite the 
point, then there has been a whole number 
of revolutions that minute; but if the num- 
ber is above or below it, the fraction indi- 
cated by its position can easily be determined. 
Fig. 3 shows how the fraction of a revolu- 
tion appears on the record. An exact num- 
ber, 145, is shown at (a), 145.25 at (0), 145.5 
at (c) and 145.75 at (d). Usually enough of 
either the preceding or following number is 
printed to easily make it out and to estimate 
the fraction, which can be read to one-fifth 
of arevolution. In the original design of 
this instrument the question of adding a 
time printing device was considered, for it 
was thought to be necessary to know just 
the hour and minute that any part of the 
record was made. Such an attachment was 
planned, but was not built, for the reason 
that in nearly all cases the record made will 
be referred to within the first few minutes 
after it is printed. If it is desirable to mark 
acertain point on the record to identify it, 
the paper can be displaced, and so leave a 
blank at that point. The paper is fed 
through at the rate of 1514 inches per hour, 
and so when necessary this distance can be 
taken asa unit of length to measure back 
and mark off the hours. 

One of the waysin which the record ob- 
tained is being used, isto find the ratio of 
its reading to that of the speed of the 
dynamo being experimented upon, then 
from the record to calculate the speeds for 
the different parts of the experiment, but 
this will only answer when the belt is able 
to drive the machine without slipping. 

There is now being built a spindle which 
is to be tight geared to the main shaft, and 
which will run ten times faster, or about 
1,400 revolutions per minute. This will be 
for the purpose of testing a student’s ability 
to obtain a correct reading of speed, for the 
true speed of the spindle will always be ten 
times the printed speed for that same 
minute. 
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This is the harvest time for manufacturers 
of electric fan motors. This comforting 
and cooling device has become a popular 
luxury, and no office or home supplied with 
current should be without several. 





We publish elsewhere an account of an 
important method of electric heating in- 
vented by two Belgian scientists, MM. 
Lagrange and Hoho. If the information is 
correctly reported, an important step forward 
has been made in the art. 





An advertiser in a contemporary an- 
nounces that his device ‘*‘ would not be so 
good, if it was not made of the very best 
material!” This is truly marvelous, and 
the writer of that ad. is a genius—in his 
way. The matter is not half bad. 





Cable roads in New York and electric 
roads in Brooklyn will give the people of 
these neighboring cities an opportunity to 
decide on the respective merits of the two 
systems. The rapidity of the extension of 
the electric roads in Brooklyn has not been 
equalled in any city in the Union, and before 


the summer is over we doubt if there will be 
a horse line in operation. And Brooklynites 
are reported to be greatly pleased with the 
change. 





THE DISCOVERY OF ELECTRICITY. 


The French have always made claim that 
the Abbé Nollet was Franklin’s precursor 
in the discovery of electricity, but a book 
has been discovered in Italy, published by a 
Venetian doctor, Eusebio Ignario, in the 
year 1746, under the title ‘‘ Electricity, or 
the Electric Force of Bodies,” which pre- 
dates the Abbé Nollet’s discoveries by two 
years. The book contains many facts most 
curious and interesting, considering the time 
it was written; and in regard to thunder, 
appears this highly characteristic of the age 
paragraph: *‘ What fatal surprise awaits the 
first experimenter who, having discovered 
the means of artificially producing lightning, 
will succumb a victim of his own curiosity.” 





The paper on “ Electric Heating,” recently 
read _before the Chicago Electric Club by 
Mr. 8. B. Jenkins, of the American Electric 
Heating Corporation, Boston, and published 
in fullin this issue, contains a great deal of 
interesting and valuable information regard- 
ing what will eventually become one of the 
most important applications of electricity. 





We note that another addition to the list 
of insulating materials has been made by 
the Allgemeine Elektricitiits Gesellschaft, of 
Berlin. ‘‘Stabilit” is its name. The in- 
gredients are a secret; its specific gravity is 
1.6, and its specific insulation resistance is 
10,000 megohms per cubic centimeter. It 
has all the virtues of a perfect insulator, and 
has been used for armatures, commutators 
and switchboards. 








REPORTING VESSELS AT SEA 
THROUGH THE ATLANTIC CABLE. 

Captain Trott, of the cable steamer ‘*Minia,” 
while at sea, in latitude 47 30 north, longitude 
82°30 west, reported through the end of an 
Atlantic cable, which he had on board for 
repairs, the following steamers bound west 
May 28, viz., ‘‘ Manhattan” and a Red Star 
steamer; also the ‘* Paris” of the American 
line and the ‘‘Mohawk” of the Atlantic 
Transport Company, on May 25, in the 
same position. Captain Trott has reported 
steamers in mid-ocean on several previous 
oceasions and was the first to introduce this 
novel method of making known the where- 
abouts of steamships, which is always greatly 
appreciated by those immediately interested 
in them. 





SIMULTANEOUS TEL LEPHONY AND 
TELEGRAPHY. 

Some time ago Mr. Jullus von Demetzky, 
of Budapest, constructed an apparatus by 
which a telegraph conductor may be used 
simultaneously for telegraphy and the trans- 
mission of speech. After a great deal of 
experimentation Herr von Demetzky at last 
succeeded in perfecting the device, and upon 
his request the Hungarian Minister granted 
him permission to test the commercial prac- 
ticability of the apparatus on a line of 200 
kilometres, between Budapest and Szegedin. 
It is said that these trials have been very suc- 
cessful, indeed. The apparatus is stated to 
be of very simple construction, so that it can 
easily be attached to any telegraph line. It 
is especially noteworthy that, while tele- 
phonic communication is of a high degree 
of efficiency, the telegraphic impulses are 
clear and distinct ; in fact, there is an entire 
absence of disturbing inductive effects. 

It is stated in the foreign press that on 
short lines the telephonic transmission is so 
loud that the reproduced communication can 
easily be heard by several persons standing 
several feet away from the telephone. 








CARS ON THE FIELD OF 
GETTYSBURG. 

When the immortal Barnum visited the 
field of Waterloo and bought by the bushel 
‘‘relics from the memorable battle” for his 
museum, in company with Mr. Sherwood, 
the father of General Tom Thumb, the Gen- 
eral himself and the interpreter, loudly did 
he rail against the mode of conveyance, a 
manure cart and a sluggish dray horse. The 
rain camé down in torrents and, soaked to 
the skin, two hours late, they arrived at the 
theater where the General should have given 
a performance that evening. How different 
it will be on our memorable field of Gettys- 
burg. Visitors seeking relics (manufactured 
in the wooden nutmeg State) will now be 
pleased to hear that more perfect electric 
traction will enable them to see with com- 
fort this historic place. But how about the 
sentimental aspect of the case? Thescarred 
veterans hold up their hands in horror at the 
mere mention of the idea of marring this 
field, the idea of desecrating a place where 
men laid down their lives for their country, 
and ask that due respect be paid to that 
sacred spot. Perbaps it would be well if a 
little more sentiment were implanted in the 
breast of the true native American citizen; 
but in this age of rush and bustle everything 
must. give place to the severely practical. 
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LETTERS FROM A LABORATORY.— 
XL VIII. 


BY JULIAN A. MOSES. 


Strategy is a double-edged tool. There is 
no telling when you may bappen to grasp 
the blade and inflict upon yourself most 
serious injuries. 

The truth of this saying bas never been 
more forcibly impressed upon me than it 
was recently, as may be recounted in the 
following little anecdote: 

Happening to be in the laboratory of a 
fellow experimenter, I was asked by him 
whether I knew of any chemicals which 
might be used as an ink, but which pos- 
sessed the additional property of soon fading 
away and leaving no trace of the characters 
upon the paper. 

I gave him arecipe which I remembered 
at the time for a vanishing ink composed of 
an alcoholic solution of nut gall, Roman 
vitriol and sal ammoniac, but told him that 
I would not vouch for its disappearing. 

A few weeks later, a little inquiry devel- 
oped the fact that a salesman for a large 
electrical house had tried to obtain such an 
ink, and had asked my friend if he could 
manufacture it; but he refused to mention 
for what purpose he wished it, and hinted 
that it was fora practical joke. Upon the 
assurance that it was desired for no evil 
use, he was given the recipe. When he 
was heard from later he looked crestfallen, 
and the personification of the ‘‘ biter bitten.” 
Upon being asked ‘‘ How it all happened,” 
with the solemn promise that no names 
would be mentioned, he gave this account 
of how he was caught in the trap he set for 
his rival. 

It appeared that in a city not far from 
New York there was a manufacturer who 
desired a large quantity of a certain elec- 
trical specialty. He was acquainted with 
two salesmen connected with rival bouses. 
For convenience we will call them Mr. A. 
and Mr. B. Tothese he wrote, asking for 
bids for the contract. 

Mr. A., feeling that he could not success- 
fully compete with Mr. B. in that line, 
devised this scheme for outwitting him, in 
return, as he explained, fora former similar 
incident, in which by undue means Mr. B. 
had ‘‘gotten the best of it” in the com- 
petition. 

Mr. A. procured some vanishing ink, 
and with it wrote a letter to Mr. B., stating 
that it was too late for him (Mr. B. ) to give 
any prices to the manufactures, as he (Mr. 
A.) had already received the contract; Mr. 
A., of course, supposing that the written 
contents of this letter would disappear, and 
pot remain as an evidence of what he had 
done. This letter reached Mr. B.’s office 
by the next delivery, and, together with the 
letter from the manufacturer, it lay upon 
his table awaiting his return; for he had left 
the city. 

In fancied security Mr. A. proceeded to 
the manufacturer, and with muapy a bow 
laid before him his prices. Upon being told 
that his figures would be considered and 
compared with those of Mr. B., Mr. A. 
laughed quietly to himself, thought of the 
letter he had written, and with an outward 
smile bowed himself out, saying that he 
would return the next day and obtain the 
manufacturers’ signature to the contract. 

Meanwhile, Mr. B. unexpectedly returned, 
and finding the letter containing the request 
to call, together with another envelope ad- 
dressed to him, but enclosing what scemed 
to all appearances a blank piece of paper, 
threw the latter aside and made arrange- 
ments to present himself before the manu- 
facturer as soon as his time allowed. 

Mr. A., in due course of events, before he 
knew that Mr. B. had returned, wrote out 
the contract, and, the figures appearing rea- 
sonable to the manufacturer, since Mr. B 
had seemingly ignored his letter, it was 
signed. 

That afternoon Mr, B. called upon the 
manufacturer, who was naturally astonished 
to see him, and gave him prices which were 
much below those submitted by Mr. A. The 
manufacturer was sorry, of course, but he 
had already made a contract with Mr. A., 
and Mr. B. having no chance to make asale, 
made his exit. 

This gentleman happening to meet Mr. A. 
in the street, an hour or so afterward, ac- 
knowledged bis defeat and asked to see the 
contract. With a feeling of triumph Mr. A. 
pulled it from his pocket and proudly pointed 
to a piece of paper with the manufacturer's 
signature at the bottom, and nothing else. 

He had written the contract also in van- 
ishing ink. 

Perhaps it may be needless to add that the 
contract was given to Mr. B., who had never 
known that Mr. A. had written to him. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 

G. A. Frie, of Springfield, Mass., for some 
time past connected with the Davis Electrical 
Works, of that city, has recently patented 
several valuable little devices for cheapen- 
ing manufacture and improving the service 
of incandescent lamps. Mr. Frie has 
devoted many years to the study of the 
incandescent lightning question, and is 
thoroughly conversant with all the require- 
ments of a commercially successful lamp. 


Messrs. Dolan Bros., of New Britain, 
Conn., have purchased a controlling inter- 
est in the Pittsfield Electric Railway, and 
will take immediate action looking to the 
extension and improvement of the service. 
One of the first steps will be the extension 
of the line to Dalton, and a special meeting 
of the stockholders has been called for June 
6, at which this project will be discussed, 
and the matter of further equipment decided 
upon. 

The New Power House of the Lynn and 
Boston Street Railway Company is one of 
the best of its kind, both in construction and 
equipment. The boilers have a capacity of 
2,500 horse-power and will furnish steam to 
5,500 horse-power engines, each of which 
will drive a 500 horse-power Thomson- 
Houston dynamo, With the station work- 
ing to its full capacity the company can run 
100 cars at high speed anywhere within a 
radius of 10 miles. 

Rumors of a Strike among the 4,000 em- 
ployés of the Thomson-Houston Company, 
at Lynn, Mass., have been flying about for 
the past week, and at present writing it is 
difficult to say what shape matters will take. 
The original demand of the men was for a 
54 hour work with 58 hours pay. Thecom- 
pany have offered a compromise of 56 hours, 
which the conservative element among the 
men are inclined to accept, but while they 
are in the majority, the minority are so firm 
in their position, and positive in their de- 
termination to hold out for their original 
demand, that it has been impossible so far 
to bring them into line. Thisdivision among 
the men themselves is the most favorable 
feature of the situation for the company, 
and holds out a strong possibility that the 
matter may yet be amicably adjusted. 


A New Company, to be known as the 
American Railroad Improvement Company, 
has been incorporated under the laws of the 
State of New Jersey, and will make its 
headquarters in this city. The capital stock 
is $1,000,000 divided into 10,0U0 shares of 
$100 each. Of this, 4,000 shares is pre- 
ferred stock, paying seven per cent. A 
good part of this has already been placed, 
and the Massachusetts National Bank, bank- 
ers and brokers for the company, will 
receive subscriptions for the balance. All 
stock is to be fully paid and non-assessable. 
The offices are: President, Edmund Davis, 
of Hyde Park, Mass.; vice-president, H. H. 
Ashley, of Springfield, Mass.; secretary, 
Oliver B. Goldsmith, of New York; and 
treasurer and general manager, Geo. A. 
Beatey, of Boston. The company has been 
organized for the purpose of constructing, 
operating and dealing in street railway, 
electric light and steam and water power 
plants on a large scale, principally through- 
out New England, and are prepared to 
handle electrical engineering work of any 
description, and to furnish supplies and 
apparatus of any kind. They also control 
several valuable patents on railroad signal- 
ing, car ventilation, etc., which they will 
handle in connection with their regular 
business, The general offices will be lo- 
cated at 95 Milk street, Boston, and addi- 
tional offices are now open at 620 Atlantic 
avenue, mm. &. TF. 

Boston, June 3. 





WORLD’S FAIR NEWS. 

The Exhibits of France and Germany in 
the Electricity Building, which have been 
very much delayed, are now entirely placed 
and add much to the appearance of the 
building. 

The Ansonia Electric Company are putting 
inanelectric elevator in the north end of the 
Electricity Building near their exhibit for the 
convenience of the public wishing to view 
their exhibit, which is in the gallery. The 
motive power is a Crocker-Wheeler 50 
horse-power motor. 

The Formal Opening of the model battle- 
ship, Lllinois, will take place on Saturday 
evening, this week. The boat will be bril- 
liantly illuminated and all the different 
electrical appliances on board will be in 
use. From 7.30 P.M. until 8 P. M. the 


representatives of the Press, National Com- 
mission and Directors will be shown through 
the ship by Lieut. Spencer, who will 
explain to them the workings of the great 
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variety of electrical contrivances used by 
the modern man-of-war. At 8 o'clock the 
ship will be open to the public. 

The Page Belting Company, of Concord, 
N. H., have installed a very artistic exhibit 
in the northeast corner of the Electricity 
Building on the main floor. The exhibit 
consists of belting made by this well-known 
firm, showing samples from the smallest belt 
made to the largest link belt ever made, 
which is 20114 feet long, 60 inches wide and 
weighs 4,249 pounds. The total number of 
pieces of leather and metal required to make 
this belt is 412,390. The pillars of their 
booth are made entirely of material used for 
their link belts, and the exhibit attracts the 
attention of passers. 

The Couneil of Administration having con- 
sidered the question of a general order 
designating the evenings when the Exposi- 
tion shall be kept open for the admission of 
visitors, is of the opinion that it will con- 
serve the public convenience and promote 
the best interests of the Exposition to pro- 
vide for the opening thereof on three even- 
ings in each week regularly, and it is there- 
fore ordered that the said Exposition shall 
be kept open for the admission of visitors 
until further orders on Tuesday, Thursday 
and Saturday evenings of each week, and 
on each evening that the buildings shall be 
closed at 10.30 o’clock and the grounds at 
11 o’clock, and that in addition to these 
regular evenings the Council will take order 
from time to time, as occasion may require, 
designating special occasions when the said 
Exposition shall be kept open in the even- 
ings in addition to the regular evenings 
herein indicated, of which the public shall 
have due notice. 

Electricity Building presents an appear- 
ance to-day that fills the breasts of those 
connected with the department with pride. 
Ladies and gentlemen are arrayed in their 
finery to participate in the ceremonies of 
the formal opening of the building, which 
takes place to-night. The day long has 
been one of great activity; gangs of men 
have been busily engaged cleaning up the 
fleors to give the place a neat appearance, 
and exhibitors who have delayed in arrang- 
ing their exhibits are busily engaged in 
doing so that they may be shown to the best 
possible advantage. The beautiful Edison 
tower will be unveiled, and those visiting 
the building will be well repaid, as nothing 
like it has ever been seen heretofore in the 
way of artistic incandescent illumination. 
The base of the tower, which contains the 
exhibit of the Phoenix Glass Works, of Pitts- 
burgh, will also be a strong feature. The 
General Electric Company’s 200 horse- 
power dynamo will be put in operation, 
supplying the power for 190 arc lights, which 
will help to illuminate the building. Sousa’s 
Military Band will be in attendance. 

M. J. B. 

Chicago, June 1, 1893. 





The Electric Fountains at the World’s 
Fair. 


It has been found necessary to supply 
the electric fountains at the World’s Fair 
with independent pump pressure. When 
this is done the fountains will undoubtedly 
be the chief attraction. Director of Works 
Burnham, of the Fair, writes the General 
Electric Company in regard to the matter 
as follows, under date of May 24: 


You have called my attention to the fact 
that many people have expressed disap- 
pointment with your electric fountains as 
played Saturday night last. You are aware 
that the hydraulic engineers are putting in 
a new connection, so that the electric 
fountains will have an independent pump 
pressure, instead of depending on the gen- 
eral system, now operating all the fountains 
atthe same time. Until this is done I do 
not expect more than the experimental work 
of last Saturday, nor do I wish you to try the 
brilliant effects depending on high pressure 
and quick shutting valves, as this would be 
dangerous to the pump machinery until the 
separate connections, with additional safe- 
guards, are ready. I am informed by the 
engineers that the special fittings are ordered 
and that after they come it will take a week 
to complete the work. In the meantime 
please show set figures and lights on open 
Exposition nights. 


Electrolytic Corrosion of Piping System 
In the Neighborhood of Grounded 
Electric Circuits. 





BY FREDERIC A. C,. PERRINE, D. &C. 





In our student days we were taught that 
the earth was always and everywhere at zero 
potential, so that the pole of our electric 
machine or battery which was ‘‘ earthed” 
was at zero, and from the other pole there 
might be a fall or rise to that zero depending 
on whether we had connected the negative 
or positive pole of our system to the earth. 
We had, so, in the earth a great reservoir 
into which we might pour whatever electric- 
ity we could generate and, in a trice, all 
would be as before and our little effort 
swallowed up. Cables and telegraph lines 
were ‘‘ earthed” in many parts of the world 
and the results obtained were so constant 
that the duplexing and quadruplexing system 
of telegraphing were only interfered with 
when some great electric storm might tem- 
porarily disturb the regions of the earth and 
air. 

The little current of a telegraph cable 
which is sent from America to Ireland and 
then into the sea does not mysteriously find 
its way through the water of the ocean 
back to the battery where it was generated, 
but rather is transmitted by the fall of 
potential along the wire to the earth’s zero 
at one end, from which zero it rises to the 
maximum of the battery at the further end. 
It is as though water had been pumped from 
some great reservoir and delivered at the 
further side back into the reservoir once 
more, keeping the level always constant, but 
not passing it in a cycle as though the same 
particles of water circulated through any 
continuous system of piping. 

Some of our latest feats of electrical engt- 
neering have indicated to us, however, that 
we have placed too great a reliance in the 
power of the earth as a conductor capable of 
immediately equalizing the potential of 
great quantities of electricity continuously 
poured into it as a reservoir. The effect 
produced by our great grounded system of 
electric railroads seems to be as though our 
pipe taking from the reservoir and deliver- 
ing to it again bad been enlarged to such an 
extent as to produce eddies and currents in 
regions surrounding our suction and delivery 
pipes. 

The electrician of one of our largest tele- 
graph companies recently said to the writer 
that in many regions the whole earth had 
become polarized; and he narrated an 
instance where for several days a line 
between New York and Brooklyn had been 
operated without any battery whatever being 
used,simply by means of the earth’s difference 
of potential at the ends of the line. A very 
happy state of affairs for the telegraph com- 
panies to be sure were it not that the electro- 
motive force between the two points was 
too irregular tu admit of quadruplexing the 
wires, thereby reducing the capacity of the 
system and causing him to search in vain 
for that happy land of the telegraph en- 
gineer @ “‘ neutral earth.” 

Far more serious than this effect, how- 
ever, is the report coming to us from Bos- 
ton, and more recently from Los Angeles, 
Cal., that in these two cities the gas and 
water pipes have been attacked and rapidly 
corroded by the electrolytic action of the 
current leaving the rails of the electric rail- 
road and seeking to fall to zero potential. 
Up to the present time the reports which 
have been published lack too many points 
of scientific detail to throw a complete light 
upon this serious question and enable us to 
determine definitely the manner of the action 
in such cases and point out asure remedy. 

In several instances the fall of potential 
through the earth has been measured, and 
reports have been received of there being 
the astonishing electromotive force of 45 
volts between the earth at Harvard College 
and in Boston. Indeed, it is reported that 
enough current was flowing over a certain 
section of water pipe which crosses the 
Charles River to produce an arc between 
two sections and set fire to the okum with 
which workmen had been packing a joint. 

Even in New York, where the amount of 
electricity generated by the railroads is com- 
paratively insignificant, there is often as 
much as 10 volts difference of potential be- 
tween an earth at lem and one in the 
heart of the business portion of the city, 
while on crossing to Brooklyn, the potential 
difference to lower New York is often still 
greater. ‘ ' 
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In Los Angeles, Cal., there occurred last 
February two cases of the corrosion of water 
pipes near the power house of the electric 
railroad, and as one case of trouble arose 
with a galvanized iron pipe, laid but a short 
time, an investigation was made which 
seemed to lead to assigning an electrolytic 
cause for this action. 

Such electrolysis may occur in two ways, 
depending upon the location of the pipe, 
and the manner of grounding the electric 
system. It may be either between the pipe 
and therails, or other conductor, to which 
the current is passing, or it may be of the 
nature of a local action between two sections 
of a pipe which is itself carrying current. 

Taking the ordinary case where the nega- 
tive pole of the dynamo is connected to the 
trolley and the positive connected to the 
rails, and any neighboring streams or wells, 
the course of the electricity wil] be partially 
as a direct fall to zero potential where the 
pole of the dynamo is connected and par 
tially a flaw along the rails, and any other 
conductors in the neighborhood, to the vari- 
ous motors along the line. In such a case 
concussion may occur whenever a near-by 
water pipe faces the rail or ground feeder of 
the railroad, since there is a fall of potential 
from the earth to the trolley wire, which is 
negative, and tbe water pipe will act as the 
positive plate in an electrolytic cell, being 
corroded accordingly. 

Should the water pipes be connected with 
the dynamo at the station, as is very often 
the practice, there will be a considerable 
flow of current along them which, being de- 
livered from the pipes to the rails and track 
feeders, will increase the action already de- 
scribed, because by reason of this direct con- 
nection with the dynamo, the pipes will de- 
liver a greater proportion of current than 
where the dynamo is simply grounded in 
wells or streams. Besides this action there 
is also in both of these cases a possibility of 
a considerable amount of concussion from 
the fall of potential along the body of the 
pipe itself, making it possible for two parts 
of the pipe to act as anode and cathode as 
well asa further action from the escape of 
considerable amounts of current where the 
pipe makes contact with moist earth after a 
considerable length has been insulated. 

By reversing the connections to the dyna- 
mo the electrolytic action in such cases will 
be somewhat lessened, since now the current 
passing out over the trolley is delivered by the 
rail and track feeders to the neighboring pipes 
and the track system of the road will suffer 
rather than the piping. But even in this 
case all the current which passes from the 
pipes to the earth and does not pass along 
them to the power station will have the 
same power of corrosion as before, but on 
the opposite side, while that flowing along 
the pipe will have an undiminished power of 
local action, such as is described above. 

When the grounding is done as we have 
described, it seems impossible by any 
method of connection to prevent any possi- 
bility of electrolytic action on neighboring 
iron pipes running in water or moist earth. 

A more complete system of grounding 
seems, however, to offer at least a partial 
solution of this difficulty, which may only 
be completely worked out in a careful 
study of the special condition in some par- 
ticular case. 


For such acomplete system of grounding, 


in order to reduce to a minimum electro- 
lytic corrosion, the negative pole of the 
dynamo should be connected to the trolley 
and feeder line ; then at the station connec- 
tions ought to be made not only with the 
rails and wells, but also with all water and 
gas pipes, which piping system should also 
be frequently connected to the track and 
track feeder, so that whatever current 
passes by the medium of these pipes should 
flow out of the earth into them, and thence 
to the rails by the means of metallic and 
not electrolytic conduction. 
pletely accomplished there can be no cor- 
rosion of the pipes caused by the current 
flowing out of the pipes to the rails, and the 
cnly corrosion possible will be that due to 
the local action caused by the difference of 
potential along the pipes themselves. 

This may also be reduced by joining the 
various systems of piping in many places, 
and as a last precaution, the potential differ- 
ence between various portions of the 
grounded system should be ascertained and 
reduced to a minimum by the means of 
auxiliary, partially insulated conductors laid 
between these points, and of sufficient size 
to equalize the difference of potential. Such 
a complete system of grounding will, un- 
doubtedly, prove to be a considerable item 
of additional expense in the installation of 
any electrie railroad or other grounded elec- 
tric system ; but as itis not at all unlikely 
that the courts may ultimately decide that 
such systems are liable for damages pro- 
duced by their straying currents, and as it 
would undoubtedly affect a considerable sav- 
ing in the loss of power now represented by 
the imperfect conduction of the ground sys- 
tem, it would seem that the investment 
necessary for sucha return circuit would, 
ultimately, yield a handsome return upon 


the necessary outlay. 


If this be com-}| 
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Electric Heating. 


READ BEFORE THE CHICAGO ELECTRIC CLUB 


BY CARL K, MAC FADDEN. 


The fact that an electric current when 
passing through a resisting conductor will 
generate heat has been kuown for years. 
During the past 30 years it has been applied 
to an ever increasing extent in the manu- 
facture of heating devices used in almost an 
unlimited number of ways. It remained, 
however, for the electric street railway to 
open up the field for heating. The fact that 
there has been issued during the past two 
years and a half over 80 per cent, of the total 
number of patents on heating devices, shows 
conclusively that the influences which have 
made themselves felt during the past few 
years in the general development of elec- 
trical apparatus has not left neating behind 
in the list of improvement. 

The first patents issued on electric heaters 
were taken out in the fifties, and a few years 
later several were taken out on an oil well 
heater for melting parafline and other ob- 
structing material from the bore of oil wells, 
It appears that, after oil has been flowing 
from a well for some time, a large accumu- 
lation forms at the bottom which, unless re- 
moved, will lessen or completely cut off the 
supply. Nitro glycerine was the agent 
usually employed to loosen up these deposits, 
but it would seem that an electric heating 
device in the form of a pointed elongated 
cylinder would melt out the obstruction, and 
that this method was used to some extent in 
the oil regions of Pennsylvania. Patents 
tuken out between 1860 and 1870 show that 
the idea of placing an electrical conductor in 
contact with an insulated heat conductor 
having a relatively larger radiating surface 
than the electric conductor, had been thought 
of and applied in a number of ways. Inthe 
patent specifications filed about this date, 
platinum is spoken of as a conductor; it evi- 
dently being thought necessary to raise the 
wire to quite a high temperature, and there- 
fore platinum was chosen on account of its 
high melting point. 

‘There are, to-day, in the neighborhood of 
150 patents on electric heaters, which alone 
goes to show that considerable attention has 
been paid them by the inventors. A very 
large number of these patents apply to the 
heating of cars. One of the earliest appili- 
cations for patents on electric heating appa- 
ratus, filed in 1869, by Burton, specifies that 
one of the largest applications of this par- 
ticular heater for which patent is applied, is 
that of ‘‘ heating railway carriages by means 
of heated metallic plates placed under the 
feet of passengers.”” Among the many patents 
issued will be found some that would seem 
extremely impractical, one of which is the 
utilization of a heated platinum wire for 
cutting down trees, etc.; the object of the 
invention being, as the inventor expresses it, 
‘*to acconiplish the same ultimate result as 
that now obtained. by the more laborious use 
of the ax.” 

There are other patent drawings showing 
a locomotive whose boiler tubes are filled 
with a heating device for generating steam. 
An electric generator is placed on the tender, 
and from appearances would lead one to 
suppose the generator was to furnish cur- 
rent to heat the water in the boiler, which 
would generate steam to drive an engine 
which would be connected with the dynamo, 
and that the locomotive, therefore, not only 
moved the train, but also charged the bat- 
teries, to some extent. 

‘There are a great many other inventions, 
however, that are extremely practical, and 
as this branch of work progresses will, no 
doubt, be brought out and become market- 
able articles, 

To one who has not investigated the re- 
markable differences in the carrying capacity 
of a wire when provided with various means 
of radiating its heat, it will appear astonish- 
ing to see a wire carrying safely several 
times the current that would fuse it in open 
air. The principle of all well known heaters 
is that of placing a good heat conductor, 
having a large radiating surface, in intimate 
contact with the electric heating conductor; 
and there is litthe doubt that, inasmuch as 
nearly all serviceable heaters depend upon 
this principle, the advantages of one make 
over another will be more in the line of me- 
chanical details in construction than in efti- 
ciency. If the heater is made unusually 
heavy and cantains a large amount of heat- 
conducting material, it will reach its final 
maximum temperature much slower than 
one that is built with its heat conductor or 
reservoir of lighter and thinner material. 
It may appear immediately after starting 
both heaters that the latter is more efficient, 
but if the amountof energy taken up and 
the radiating surface is the same in both, it 
will be found that, although the heavier 
heater heats much more slowly than the 
lighter one, it will hold its heat and remain 
ina highly heated condition for a longer 
time after the current is turned off than the 
lighter heater. 

As before mentioned, the electric railway 
opened up the field for electric heat- 
ing. The first Sprague road in Richmond, 
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Va., was equipped with electric heaters. It 
has been shown many times that the cost of 
operating electric heaters on electric roads 
stands ona par with coal, when consideration 
is made for the value of space that the coal 
stove generally takes. The electric heaters 
are generally placed in four or more places 
in the car, where they will be out of the way 
of passengers when seated, and in such a 
position that they will at the same time 
throw their heat into the body of the car. 
There has been considerable discussion in 
regard to the amount of current necessary 
t> keepacar warmincold weather, Re- 
ports from roads operating in northwestern 
Michigan and in other portions of the United 
States and Canada, where the winters are un- 
usually cold, show that from 1,200 to 1,500 
Watts is suflicient current to keep the aver- 
age 16-foot car warm in all kinds of weather. 
It will be seen that inasmuch as the heaters 
require no attention whatever, and are prac- 
tically a feature of the car, that the cost of 
maintaining and operating on the average 
electric road will be simply the cost of cur- 
rent. Coal stoves take from 20 to 40 cents 
per day to operate if the least account is 
taken of time used to keep them in heating 
condition. The coal stove also takes up 
room for one or more passengers while it 
remains in the car, which, on a road doing 
a good business, 1s a very important item. 
Coal stoves, too, on cool days, when being 
heated unusually warm, become so hot that 
itis often impossible to stand immediately 
in front of the stove without bnrning the 
clothing of the person standing near. Twice 
within the last few months it has come within 
my notice that the tops of coal stoves, such 
as are used in electric cars, are generally in 
acondition to burn clothing. It isa very 
natural thing for a man to lean against the 
guards around the top of these coal stoves, 
and it generally results in a tailor’s bill, 
which, although the railroad company may 
no: have to pay, at the same time is nothing 
in favor of a stove necessarily run at a 
temperature which will burn wearing 
apparel. 

The electric heaters, being placed under 
the seats, out of the way, and furnishing a 
lower temperature, cannot be objected to on 
this score, and being entirely out of the way 
of passengers, and taking up no space in the 
car Which can be utilized to bring in divi 
dend, often saves in a day more than the 
entire cost of the current furnished them for 
the day’s run. 

There are many times in spring and fall 
when the mornings and evenings are cool 
and the middle of the day warm, when a 
heated car for a few hours cach day would 
add greatly to the comfort of passengers. 
With coal stoves this is often impossible, 
unless the car can be taken out of service 
long enough to have a fire rebuilt in the 
stove. The many testimonials received from 
the officials in charge of some of the largest 
rouds cannot leave one in doubt as to the 
way the public appreciates this method of 
heating. 

If we assume that the only cost of running 
electric heaters is that of the extra amount of 
coal burned at the power house, there is no 
opportunity for argument as to the cheaper 
method of heating electric railway cars, 
even when not taking into consideration the 
convenience and gain in car space by the 
use of electric heaters, but if the engineer’s 
time has to be figured in for additional atten- 
tion to engines and dynamos for current for 
electric heaters, why not figure in a portion 
of the conductor’s time, who oftentimes is 
called on to take care of his stove while on 
the run, even though a man be stationed at 
the terminal point whose special business it 
is to oversee the heating? 

The total cost of one net horse-power at 
the engine ona plant with an average out- 
put of 500 electrical horse-power is about 
six-tenths of acent per hour. The cost of 
an electrical horse power hour will be found 
in this same plant to be about one cent. It 
will be seen from these figures tbat the total 
cost of operating electric heaters will be 
in the neighborhood of two cents per hour. 

[ believe that it is just as fair to both sides 
of the question to assume that the fireman 
and engineer will not be called on for near 
as much additional work to furnish current 
for electric heaters as the street car conduc- 
tor and other helpers whose time is wholly 
or partly taken up in attending to coal stoves, 
In one road which has come under the 
notice of the writer, a manis paid $1.50a 
day to take care of stoveson 14 cars. This 
man has no other work to do, witb the ex- 
ception of oiling a few switches near his 
work. Iunderstand that the man works 12 
hours a day, and that the cars run 20. We 
may assuwe that there is at least from 10 to 
15 cents a day spent in labor in tending these 
stoves, the conductor’s time not being in- 
cluded. The cost of coal in such a stove 
will be in the neighborhood of 20 cents 
when operating 20 hours a day, with coal at 
eight dollars per ton. The stove used is 
open to the same objections that all coal 
stoves have on electric cars. I assume that 
electric heaters on these cars could without 
doubt lower the cost of heating. Under 
these conditions, as they now stand on this 
road, the cost of heating during the past 


winter wss far less than in the preceding 
winter. In many instances coal has to be 
carried from the power station, or some 
other point, to the terminus of the line where 
the cars lay over before starting on their 
trips. This hauling should be taken in as 
an item of expense connected with the use of 
coal stoves. 

Street railway companies seldom take ac- 
count of the cost of operating the two series 
of incandescent lamps usually found in 
lighting street railway cars. This lighting 
takes at least one-third of the energy which 
might be used for heating. 

In a great many estimates which have 
been made in regard to the cost of coal 
stoves on electric roads, items have been left 
out which, when added to the cost of the 
coal, will bring the actual cost of heating a 
car on a cold winter day at about the figures 
to beat the same car by means of electricity. 
The average life of a street car stove is about 
three years, and the repairs on even the best 
make of stoves will be found to amount to a 
considerable sum before the stove is ready to 
be abandoned. It also takes time to put 
these stoves in position, and to remove them 
at the end of the season. It is a well known 
fact that there are few cars heated by means 
of stoves that do not have a layer of dust 
deposited in the car each time the stove is 
filled or shaken. A deposit of ashes and 
coal dust five or six times a day on a fineiy 
upholstered car soon starts the foundation 
for an upholsterer’s bill, which, of course, 
on a road equipped with electric heaters, 
should be a smaller item of expense than on 
a stove-heated road. 

Much has been said in the past in regard 
to burnouts and other difficulties which 
occur in the use of electric street car heaters. 
I believe, however, that with the experience 
gained in this line by those who have made 
this branch of work a specialty, the failures 
from such causes as have made trouble in 
the past will be practically unheard of in 
the future. 

It is by no means an unheard of thing for 
a coal stove to set barns or cars on fire; a 
thing which with a properly installed elec- 
tric heater would be impossible to occur. 
When properly installed they cannot possi- 
bly injure wood-work in the car by excessive 
heat. There are few street railway com- 
panies using stoves for heating that do not 
tind the cost of extra finishing and painting 
each year, caused by scorched varnish and 
wood-work around the stovepipe as it leaves 
the car, to be such as to make quite an 
additional item to the maintenance of car 
bodies. 

Where power is cheap and coal is dear, 
which is a condition often met with in 
mountainous districts supplied with water- 
power, electricity will necessarily play quite 
a part in heating. 

A Pelton water wheel, when running 
under a large head of water, such as is met 
with in the Western mountainous districts, 
can be harnessed to a little mountain stream 
and develop enough current to heat and fur- 
nish power for a small factory with practi- 
cally no cost except attendance and de- 
preciation on cost of machinery. 

Under such conditions as these, electricity 
could be used to great advantage for heating 
purposes, even quite a distance from the 
generating station, There are other places 
in the West where power is guaranteed the 
year round at $10 per horse-power, from 
turbines. These figures may, of course, be 
exceptionally low as compared with water 
power in the Eastern States, and, at the same 
time, I might say that there are many places 
in the West where even $10 per horse-power 
would be considered a high figure, power 
being obtained the year round at $6 to $9 
per horse-power, delivered at the turbine. 
Many mines iv the West are equipped with 
large water powers, and could use electric 
heating to great advantage in keeping certain 
exposed portions of the power plant at a 
comfortable temperature. This branch of 
work has been taken up to some extent 
already, and, inasmuch as the mine equipped 
with water power does not depend on coal 
for its motive power, any coal used for heat- 
ing would cost even more in the quantities 
in which it would be purchased than if it 
was used by the mine for steam generation. 
In many mines, too, it is out of the question 
to put in heating apparatus which gives out 
any gases which might be injurious to the 
workmen. In the vast majority of cases itis, 
of course, impossible, for this reason, to usea 
coal stove, and entrances to mines and other 
exposed places down in the mine itself are 
not heated because it is considered an im- 
possibility. 

Since electric heating has been taken up 
so successfully on electric roads, the fact 
also presented itself that there would be a 
large tield in cooking devices to be operated 
by currents of standard voltages to-day used 
in lighting. A few electric stove companies 
have at present good linesof cooking uten- 
sils which surely fill every want for reli- 
ability, cleanliness and good design. There 
are many cases, especially in the smaller 
sized cooking utensils, where electricity can 
compete with coal, A small tea-kettle, 
taking 250 watts of current, will furnish 
boiling water in a few moments by the 
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simple turning of aswitch. An ‘‘ afternoon 
tea” can be given, the cost of current being 
but a few cents. There would be no need 
of fires being lit, with the necessary dirt and 
attention, but the cooking utensils could be 
placed, you might say, on the parlor table, 
with no visible connection to a source of 
heat with the exception of a silk covered 
conducting cord. ‘The use of electricity in 
the kitchen reduces the art of cooking to a 
science. Itis an easy matter to determine 
just how many minutes it will take to cook 
a certain dish with a current of a certain 
predetermined strength. This method 
leaves nothing to be guessed at, and, of 
course, the current may be cut off and all 
expense stopped the instant that the cook- 
ing is completed. With coal stoves this is 
an impossibility, and fires have to be started 
long before you are ready to use them, and 
the waste of fuel goes on even after the work 
isdone. It would be a pleasant thought 
winter mornings for the lazy man to know 
that his kitchen flre was a thing of the past, 
and that the fire that would cook his morn- 
ing meal had been started long before in the 
power-house; that it was only a question of 
throwing a switch and waiting a minute or 
so for his electric culinary apparatus to be 
in condition for cooking. As to the exact 
pecuniary value of his comfort thus ob 

tained, that is, of course, mere conjecture, 
and would have to be answered by the man 
in question. 

There are, of course, a vast number of 
plants throughout the country that will not 
furnish current at a rate which would allow 
electric cooking apparatus to be used, pro- 
vided it was simply a question of coal cost- 
ing so many cents per bour and electricity « 
few cents more. There are advantages in 
the use of electricity for both heating and 
cooking which must not be ignored. There 
are a great many places where electric light 
costs more than gas, and still it is the modern 
illuminant. It has advantages which gas 
has not, and the public is not slow to take 
advantage of them; and for this reason, more 
than any otber, there are few towns of any 
size that do not have their electric lighting 
plant, even though a gas plant bas already 
been installed. 

For the heating of chemicals and other 
applications where an exact amount of heat 
is needed, electricity possesses more advan- 
tages than any other method of heating, and 
there is no doubt but that in this particular 
line electricity will be used to a large extent. 
For heating water in drug stores, buffets, 
ete., electricity also should take quite a part. 
For heating offices and other small rooms in 
buildings not equipped with steam, elec- 
tricity, even at current rates for power serv- 
ice, will be found to be far less expensive 
than one would at first suppose. An oflice 
heater capable of warming a fair sized room 
will be found to be not only an extremely 
satisfactory way of heating from a sanitary 
point of view, but will, of course, be en- 
tirely free from all gases or odors which are 
indispensable with the gas or coal stoves. 

In conclusion, I would say that the field 
for electric heating seems to be on the eve of 
development ina sense that will be a sur- 
prise to even those laboring in this branch 
of work. The general public can not re- 
main long in ignorance of advantages of this 
method of heating, and although there, no 
doubt, will be many places where electric 
heating is an impossibility, from a practical 
standpoint, there will still remain an im- 
mense field in which the electric heater will 
take a firm and permanent hold. 


~_- 
Brass Manufacturers Combine. 

The consolidation of the leading brass 
manufacturersin Waterbury and Torrington, 
Conn., is completed, the Legislature having 
granted them a charter. The combination 
includes half a dozen concerns, and the title 
of the new corporation is ‘‘ The American 
Brass Company, of Waterbury.” The fol- 
lowing firms compose the combination : 
Benedict & Burnham Manufacturing Com- 
pany, Scovill Manufacturing Company, 
Waterbury Brass Company, Holmes, Booth 
& Haydens, Plume & Atwood Manufactur- 


ing Company, all of Waterbury, and the 
Coe Brass Manufacturing Company, of 
Torrington. 


iach 

A New England firm has introduced a 
new resistance metal in wire, sheet or cast- 
ings, which is regarded as a very important 
contribution to this class of material in 
electrical engineering. The wire resembles 
ordinary copper wire on the outside, bas a 
pinkish white tinge at the surface of frac- 
ture, and is very strong, without losing 
much ductility. Combined with these favor- 
able mechanical qualities, it is claimed that 
the wire has the remarkable resistance of 85 
times that of a copper, with a temperature 
co-efficient of less than one-tenth that of 


German silver. 
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A Revolution in Electric Heating. 
IMPORTANT DISCOVERY OF 
SCIENTISTS. 


TWO BELGIAN 


We have been favored with advance sheets 
of the United States Consular Reports for 
June, which contain the following important 
communication from Mr. Frank H. Mason, 
U. S. Consul-General at Frankfort-on-the- 
Main, Germany: 

A discovery so original and so wide in its 
practical application that it is believed to 
open a new and important chapter in the use 
of electricity for heating purposes has re- 
cently been announced from Brussels and 
tested at Berlin. The invention is the joint 
achievement of two Belgian scientists— 
Messrs. Lagrange and Hoho—who, a few 
days ago, applied to the imperial German 
patent office for patents on a new method of 
heating, melting and refining metals by 
means of electrical heat. The means, as 
designated in their claim, were so simple 
and the results as therein described so in- 
credible, that the patent examiners demanded 
that before issuing the patent a practical de- 
monstration of the process should be made 
in their presence. The matter was referred 
to an eminent and disinterested electrical ex- 
pert at Berlin, who made the first essays in 
his private laboratory, and was so delighted 
with the result that he asked by telegraph 
permission of the inventors to repeat the 
demonstrations before the Electro-Technical 
Society at the German capital. Permission 
was readily granted, and the experiments 
were performed before a group of expert 
electricians, with brilliant success. From 
the account given by one of the experts who 
was present at these demonstrations, and 
from various other sources, the following re- 
port of the new process has been derived. 

The apparatus consists of a glass or porce- 
lain vase, which may be of any size con- 
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the current was directly utilized as heat, 
whereas the practical limit of such utility 
has not hitherto exceeded 20 per cent. It is 
stated by the inventors that by employing a 
still stronger current a temperature of 8,000 
degrees Celsius has been developed. The 
mechanical importance of this fact will be 
apparent when it is remembered that this is 
a degree of heat nearly three times greater 
than that required to extract iron from the 
ores, the most refractory of which fuse at 
about 2,700 degrees. 

Divested of all merely technical phraseol- 
ogy and reduced to its simplest terms, the 
process under consideration may be explained 
as follows: One of the well known effects of 
electricity is to separate compound fluid 
bodies through which it passes into their 
primitive elements. The current, passing 
through the tongs and metallic bar into the 
water, decomposes the latter into its two 
gaseous elements—oxygen and hydrogen. 
The oxygen is attracted and gathered on the 
relatively large surface of the lead lining, and 
produces no noticeable cffeet. The hydro- 
gen, on the other hand, gathers around the 
immersed portion of the bar; and, as this 
has a comparatively limited surface area, it 
is immediately surrounded with a close en- 
velope or jacket of hydrogen which, being a 
bad conductor of electricity, creates a pow- 
erful resistance to the passage of the current, 
and thus develops the heat which causes the 
bar to glow and melt. It is merely an ap- 
plication of the well known law that friction 
or resistarce to the passage of an electrical 
current causes heat, and the apparent par- 
adox of a piece of cold metal plunged into 
cold water rising rapidly to a melting glow 
is as simply and clearly explained as the in- 
candescence of a platinum coil in a vacuum 
bulb. 

It is as yet too early to form any definite 
estimate of the practical range of this dis- 
covery, cr its commercial value. Thus far it 
has been applied experimentally only to the 
welding of various metals, but with such 








while the remainder of the mass is left cool 
and comparatively unaffected by the heat. 
It is believed that this may lead to important 
results in the hardening and tempering of 
armor plates and other objects in iron and 
soft steel in which great resistance to pene- 
tration or abrasion by friction is requisite, 
while preserving the interior tough and fib- 
rous to resist concussion or strain, as in many 
parts of machinery. At Essen, Messrs. 
Krupp & Company are experimenting with 
it in the hardening of steel cannon; and it is 
believed that in chemistry this method of 
producing an intense and easily regulated 
temperature may lead to the successful man- 
ufacture of diamonds, rubies and sapphires 
through the production of the larger forms 
of crystallized carbon. 

Whether it is applicable as an electrolytic 
process to the reduction of metals seems to 
be disputed. One account claims that by it 
the cost of refining gold, platinum, copper, 
nickel and even iron will be reduced 80 per 
cent., while other authorities assert that, 
though metallic oxides may be successfully 
reduced by this method, no other foreign 
substances contained in the metal will be 
eliminated by it. In any event, however, 
the discovery of the principle that has been 
already demonstrated must open a wide and 
interesting field of research to the electri- 
cians of all countries. 


_—-_- 


The Griffen Conduit Railway System. 

The illustration on this page shows a 
recently invented electric railway conduit 
system which has many points of merit, and 
overcomes many of the objections hitherto 
brought forward. Some electrical conduit 
systems have been practically inoperative on 
account of the arcing of the current from 
the electrical conductor to surrounding 
parts, caused by the insulation used not 
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SECTIONAL VIEW OF THE GRIFFEN ConpuIt RAILWAY SysTEM. 


veniently adapted to the purpose, provided 
with a lining of lead connected with a strong 
conductor of positive electricity. The vase 
is filled to three-fourths its capacity with 
acidified water. A pair of iron tongs with 
insulated handles is attached by a flexible 
conductor to the negative pole of an elec- 
trical current, generated by an ordinary dy- 
namo, With this simple and inexpensive 
equipment the following phenomenon is 
produced. 

Theelcctrical current having been switched 
on, a bar of wrought iron or other metal is 
taken up with the tongs and plunged into the 
water within the vase. Immediately the 
water begins to boil at the point of contact ; 
the immersed portion of the iron rises quickly 
toa red, then toa white, heat, and emits a 
stream of brilliant white light. Ip a few 
moments the heat becomes so intense that 
the iron melts and falls off in bubbles and 
sparks, leaving a clear, glowing surface in 
perfect condition for welding. The heating 
process has been so rapid that neither the 
water nor the end of the bar held within the 
tongs have been more than slightly warmed, 
and, the current being switched off, the bar, 
with its submerged end glowing, may be 
readily held in the naked hand. If, instead 
of a bar of metal a stick of carbon is used, 
the heat in a few minutes produces detached 
fragments of amorphous carbon, which 
proves scientifically that a temperature of 
4,000 degrees Celsius has been developed. 
The rapidity of the heating and the limit of 
temperature to be reached are easily and ac- 
curately governed by the strength of the cur- 
rent employed, so that the whole. process is 
under the absolute control of the opérator. 
During the recent experiments at Berlin the 
measuring instruments registered a tension 
of 120 volts and an energy of 220 amperes. 
It was estimated that fully 50 per cent. of 


success that it promises, in that special field, 
to inaugurate a complete revolution. Hith- 
erto electrical energy transformed into heat 
has found but few successful applications in 
industry. For welding purposes it has been 
not only too expensive for general adoption, 
but it has entailed certain technical defects 
which have proven serious and difficult to 
overcome. As the temperature of the elec- 
trical furnace has been heretofore difficult to 
govern, the iron has often been overheated 
to the point: of partial melting. This seri- 
ously affects its quality, as, on cooling, the 
metal does not resume its original fibrous 
texture, but becomes crystalline, with an 
important loss of tensile strength. Another 
disadvantage has resulted from the fact that 
iron, when used for practical purposes, is 
rarely or never entirely pure, but contains 
more or less carbon. Steel and wrought iron 
contain less carbon than cast iron, and when 
heated in the ordinary electrical furnace, 
where the heat is generated by the passage 
of the current between two carbon points, 
particles of loose carbon which have been 
detached by the current combine with the 
hot metal and convert it into something anal- 
ogous to cast iron. 

All these difficulties are apparently com- 
pletely mastered by the newly discovered 
process above described. For welding pur- 
poses itis pronounced perfect. The clean 
envelope of hydrogen which surrounds the 
heated metal prevents oxidation, and_ the 
welding surface is left free from the effects 
of sulphur and other impurities, which are 
always present when iron is heated by a coal 
fire inanordinary forge. The quality which 


entails the largest possibilities, and which 
has been as yet only superficially investi- 
gated, is the capacity of this process to heat 
quickly and to any desired temperature the 
end or submerged surface of a mass of iron 


being adequate to prevent it; and also on 
account of the drip from the slot rail open- 
ing,and consequently tlooding of the conduit, 
while in many others the numerous mechani- 
cal parts often get out of order. In the 
accompanying illustration of the system is 
shown a cross-section with yoke 17, asin 
cable road construction, which supports the 


conduit 5 and slot-rails 6. The chamber in 
which the conductor No. 1 is placed, is by 
the overlapping cover No. 7, protected from 
floods until the water rises to within six 
inches of the street level. By the form of 
the trolley arm it becomes impossible for 
rain to drip into the conductor tube. Dirt 
or water falling through the street slot is 
prevented by the cover No. 7 from entering 
the tube which contains the electrical con- 
ductor, etc., andis gathered at the bottom 
of the large chamber. Ample air insulation 
is given by the conductor being placed 
centrally in the trolley chamber. The 
lateral and perpendicular motions of the 
trolley arm are provided for-by the guide 
carriage, and the point of contact of the 
trolley wheel on the trolley may be at the 
top or bottom of it. This system is brought 
out by the Electrical Conduit Traction 
Equipmeat Company, 94 Wall street, New 
York city. 
—_e_ = Pal 

M. Boschke, an electrical engineer, is in 
Galveston, Tex., for the purpose of testing 
his apparatus for catching fish with the aid 
of an electric light. He says: ‘‘ The new 
invention consists of a large iron frame in- 
terlaced with netting, which can be opened 
and closed at the will of the operator. An 
electric light encased in a lantern is lowered 
into the net, the electricity being furnished 
by a motor in the bow of the boat.” 
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ELECTRIC RAILWAY AND 
NOTES. 
Work has been started upon the electric 
road in Mauch Chunk, Pa. 


POWER 


The new electric light station at North 
Attleboro, Mass., will cost iv the neighbor- 
hood of $50,000. 


Syracuse, Ind., people have offered $20,- 
000 bonus for the extension of the proposed 
Goshen-Elkhart electric line to that city. 


A four mile and a half electric road in 
Bath, Me., will be built by the Pierce Con- 
struction Company, of Leominster, Mass. 


The Edison Storage Battery Company 
will complete a railroad from either Pueblo, 
Colo., or Florence, into the Hardscrabble 
district in Custer County. 


Contracts for the construction of an elec 
tric railroad at Bath, Me., have been signed. 
Work will be begun at once, and the road 
will be in operation by August. 


The Fruitvale Improvement Association, 
of Oakland, Cal.. has under advisement a 
plan of private parties to provide electric 
lights for the Fruitvale district. Incandes- 
cent lights will be supplied to residences and 
arc lamps for street illumination. 


The construction of a new electric street 
railway from Harrisburg to Jonestown, ria 
Linglestown and Grantville, Pa., by the 
Steelton and Harrisburg Street Railway 
Company, which has been in contemplation, 
is being favorably considered by those con- 
nected with the project. 


The Siemens-Halske electric street rail- 
way system, which was introduced into 
Buda-Pesth three years ago, is now in opera- 
tion on nearly seven miles of double-tracked 
road. Sixty cars, each with a seating 
capacity for 32 persons, are run over the 
line at an average speed of 12 miles an hour. 
The electric current is transmitted from a 
central power station through an under 
ground conduit, from which connection is 
made to the motor of the cars. The service 
has been exceedingly satisfactory to the pub- 
lic, the only short interruptions having been 
caused on a few occasions by unusully heavy 
falls of snow. The rate of speed could 
easily be doubled, but municipal regulations 
forbid any increase. The fare charged 
varies from two and a-half to four cents, 
according to the distance. Transfer tickets 
are issued for four cents. The company 
operating the road has obtained concessions 
for an extension of about three miles over 
some of the principal streets, and further 
concessions will probably be secured. 

—-~.- - 
The Chinese Telegraph System. 

The United States Consular Reports for 
June give the following information about 
the Chinese telegraph system : 

The Chinese land telegraph line has been 
joined to the Russian system. Messages 
can now be sent to any part of the world 
from any telegraph station in China. 

Since this connection was made the cable 
companies have added 15 per cent. to their 
charges, but messages may be sent over the 
Chinese lines at the former rate—$2 per 
word, the cost of transmission across the 
Atlantic being added. 

The Chinese system now reaches Helmpo, 
in the north, where the connection is made 
with the Russian lines; Aichow, in Hainan, 
in the south; Wenchuen, in Kirin, in the 
northeast; Takao, in Formosa, in the south- 
east; Suchan, in Kansu, in the northwest; 
and Zengyueh, close to the Burmah frontier, 
in the southwest. The only province which 
is not reached by telegraph is Hunan, which 
still remains opposed to all foreign innova- 
tions. 

There are 4 stations in Anbui, 8 in Che- 
kiang, 11 in Chibli, 4in Korea, 9 in Fukin, 
3 in Hellungchiang, 1 in Homan, 7 in 
Hupeh, 6 in Kansu, 4 in Kiangsi, 4 in 
Kirin, 9in Kuangsi, 34 in Kuangtung, 2 in 
Kuischow, 3 in Shansi, 14 in Shantung, 2 in 
Shensi, 6in Shingking, 6in Szechuan, 10 in 
Yunnan, and 10 in Formosa, or 167 in all. 

The service is rapid and satisfactory. 
Parties sending messages have the right to 
designate whether they shall go over the 
cable lines or the land lines. 
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THE GENERAL ELECTRIC COMPANY AT 
THE WORLD’S FAIR. 
(Continued from page 203.) 
hoisting, running saw mills, pipe cutting 
machines and a multitude of other original 
applications that have reflected the greatest 
credit upon the ingenuity and the compe- 
tence of the electrical and mechanical de- 
partment of the World’s Columbian Expost- 
tion. 

Thoroughly appreciating the service, the 
Exposition Company has awarded to the 
General Electric Company the exclusive con- 
tract for furnishing of motors from one to 
100 K. W. capacity for service of the World’s 
Columbian Exposition during the year 1893. 
There will be a multitude of motors from 
one to 130 horse-power engaged in all the 
varied service of this vast aggregation of 
wonders, 

In the service lighting of grounds and 
buildings the General Electric Company will 
have an aggregate of 3,500 2,000 candle- 
power arc lamps. The largest building of 
the Exposition (Manufactures Hall) is 
lighted by the Thomson-Houston system ex- 
clusively, after designs prepared at the so- 
licitation of the World’s Fair under the di- 
rection of the General Electric Company. 
These plans in all their studied detail reflect 
the greatest credit upon the noted lighting 
engineer, Mr. Luther Stieringer, who devised 
this novel method of even distribution of 
lights ; also upon the Exposition’s civil en- 
gineer who designed, contracted for and 
placed the structures requisite for this most 
difficult piece of lighting work. It fs safe to 
say that the large corone of the Manufact- 
ures Building are without a rival in the 
lighting art. 

To the same master hand designing the 
lighting of the Manufactures and Liberal 
Arts Building is due the design of the great 
electric fountains, put in by the General 
Electric Company at the west end of the 
Grand Basin, facing the Administration 
Building. These fountains, two in number, 
placed on the lower terraces on either side of 
the MacMonnies Emblematical Fountain, 
are without a rival in ancient or modern days 
in hydraulic or electrical design. Supplied 
from the high pressure system placed for 
the fire protection of the World’s Fair by 
the Worthington pump people, each one of 
these two fountains requires for its own in- 
dividual service the full capacity of a 16- 
inch water main under 100 pounds pressure. 
Located as they are upon the lower terraces, 
the necessity arose for operating casemates 
below the surface level of the lake. The 
successful completion of these water-tight 
casemates, with their floors seven feet below 
the level of the water in the adjoining lagoon, 
reflects the greatest credit upon the engineer- 
ing firm, the Fitzsimmons & Conell Com- 
pany, engaged upon this contract. 

In illuminating these fountains, the Gen- 
eral Electric Company had at its command 
their large experience in projector work for 
the United States Navy. Altogether, 38 of 
their 90 ampere projector lamps with bur- 
nished silver parabolic reflectors will by 
their concentrated effort, illuminate in most 
enchanting fashion, the ever varying streams 
of water projected through the nearly 400 
apertures provided. The entire manage- 
ment of these fountains will be directed 
from the northeast tower of Machinery Hall. 
By means of the devices employed, both 
fountains can be made to operate as one. 
For maintaining the light, there will be 
used four 175 K. W. Edison bipolar gener- 
ators, the service to each fountain being on 
the Edison three wire system, with lamps 
placed across the mains in parallel. After 
the close of the evening’s entertainment, the 
same machines will be used in charging the 
batteries of the electric launches. After 
five or six hours’ charging, each little launch 
will have stored away in its hold, about 40 
horse-power hours of effective electrical 
energy, sufficient for 10 or 12 hours’ con- 
tinuous run. This charging station, located 
south and east of the Agriculture Building, 
isthe most extensive ever put in inthe United 
States and probably in the world. 

Upon the United States battle ship ‘‘ State 
of Illinois”’ the General Electric Company 
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will show its unrivaled methods of ship 
lighting and the distribution of electricity 
for general ship’s uses. Two standard naval 
direct coupled, iron-clad, generating sets 
will be located between decks. In all her 
fixtures, her side-lights, mast-head lights, 
binnacle lights, lights for cabin, for maga- 
zine, for coal bunkers and for all other pur- 
poses aboard ship, the splendidly adapted, 
perfected, steam tight and water tight appli- 
ances of the General Electric Company will 
be shown. Here also will be actively dis- 
played several of their search-light projectors; 
one the largest projector ever made in the 
United States, or even in the world,a 150 
centimeter projector with a 200 ampere lamp. 

Of the intramural railroad the efficient 
progressive general manager, Mr. W. E. 
Baker, can best write. Suffice to say that 
this most interesting, most valuable demon- 
stration of the applicability of electricity to 
high speed interurban service, is looked 
upon with the greatest interest throughout 
the couaotry. The freedom from smoke and 
dust, from smell and discomfort, from over- 
wrought sympathies at brutal treatment and 
overloading of sensate animals, together 
with the attendant comforts of well lighted 
and cleanly cars, will do more to assist in 
the popular rising of suburban light than 
any advance thus far made in the science of 
transportation. In the flexibility and reli- 
ability of the system; the easy extension of 
carrying capacity without a diminution of 
schedule time, dueto overloading of engines; 
the easy extension of capacity without con- 
sideration of limits of strength of structure, 
will all be arguments in favor of electric 
traction strongly appealing to those most 
interested in elevated railway service. 

As for the exhibit in the Electricity Build- 
ing proper, it scarcely needs be said that 
nothing of modern useful application of 
electricity to service has been overlooked by 
the General Electric Company, and all these 
applications will be illustrated, in fact or in 
photograph within the areaof this exhibit. 
In the one space stands the ‘‘ Jumbo,” the 
first instance of a direct coupled engine and 
dynamo. Showing the crudeness of the 
early days of its design, it still surely 
pointed the way to the modern type 
of dynamo with direct coupled com- 
pound of triple expansion engine with 
efficiencies approaching the possible 
limit, and capacities of Titanic extent. This 
exhibit is loaned by the New York Illumi- 
nating Company, in whose Pearl street sta- 
tion the machine has done service for 11 
years. In the same space will be shown the 
incandescent lamp of every type and volt- 
age; and the only comprehensive system of 
distribution by feeders and mains. In the 
east center space will be shown the alternat- 
ing system with all its devices and in all its 
possibilities. Across the center aisle its off- 
spring (the multiphase system) will all ap- 
pear in another exhibit. The application of 
electricity to marine service by high speed 
engines directly driving small, compact, 
highly efficient dynamos, the search-light 
projector, the dock and marine hoist, the 
uses of electricity in pumping, its perfection 
in devices for signaling at sea, will also be 
shown. The various applications of elec- 
tricity to the needs of the miner, and the 
perfected systems for the transmission of 
power over long distances will also be evi- 
denced; the standard motor and motors ap- 
plied to locomotives, to derricks, to eleva- 
tors, will also be shown. We must not omit 
the display illustrative of the development 
of street railway service, nor the generators 
that up to a short time ago would have been 
considered as impossible creations. 

The model arc lighting plant rendering the 
service lighting for the Electricity Building 
will be in one location, and last, but not 
least, the incandescent lamp in all its deco- 
rative and service phases, will be most lav- 
ishly used. 

Expositions have become more and more 
extravagant in expenditure, and exhibitors 
havespent moreand more of time and money 
in the attractive placing of perfected exhib- 
its before the publiceye. The Columbian 
Exposition is no exception to thisrule. The 
grounds, the buildings are models of crea- 
tive genius. The exhibits also, and partic- 
ularly the electrical exhibits, will be as 
markedly excellent. Fortunate the man 
whose privilege it will be to have sufficient 
time for a proper enjoyment of the beauties 
of the World’s Columbian Exposition, and 
especially fortunate he whose time is at his 
command, and whose training is such as 
will enable him to benefit, to the fullest ex- 
tent, by the opportunity for study offered by 
the electrical exhibits at the World’s Fair. 


Wall Street and the Electrical Stock 
Market. 


The tendency of the market throughout 
the week has been downward and the close 
to-day was on a somewhat lower plane than 
the weak closing of last Saturday. How- 
ever, it is believed that it is in much better 
shape, as its condition is mort natural, liquid- 
ation having about run its course. Weak 
holders of stocks which have been gradually 
letting go since the panic, have been shaken 
out and their holdings transferred to strong 
hands. This movement was expected, as it 
invariably follows a sharp and prolonged 
decline in values. Now that it is approach- 
ing an end, a better feeling will at least be 
manifested. People who hold stocks at the 
present time either own them outright or 
have them margined to an absolutely safe 
point. Many owners not wishing to part 
with their securities and still desiring to be 
on the safe side have taken the precaution 
of putting out lines of short stock, with which 
to protect themselves. A considerable por- 
tion of the short interest in the market is 
undoubtedly due to this line of policy. There 
was an almost complete absence of bullish 
news. The continued liquidation in London, 
the stringent financial conditions of commer- 
cial circles in this country, the steady failure 
of banks and large industrial corporations, 
and the exports of something like $7,000,000 
in gold have kept the distrust at the highest 
pitch. The bank statement was decidedly 
unfavorable, showing a net decrease of 
$4,452,426 in the surplus reserve despite a 
net decrease in the net deposits of $5,314,- 
500. It truly reflected the situation. The 
feeling prevails that the administration will 
soon be forced to take some action for the 
financial relief of the country. An issue of 
bonds is being strongly talked of again, and 
a cabinet meeting is to be held on Monday 
for the purpose of considering this matter. 
The only consolation that the bullish ele- 
ment findsin the situation is the fact that 
affairs are about as bad as they can be, and 
that a turn for the better is long overdue. 

As wasthe case last week, General Elec. 
tric was the leading stock in point of activ- 
ity. It fluctuated over a wide range of 
values, was persistently hammered by the 
bears, and the rallies which took place were 
principally on the covering of shorts, and 
partially due to a belief that an advance 
should follow so radical a decline. The 
opening was very weak on Monday, the 
lowest point on that day being 6414, which 
was the lowest point of the week. 

On Wednesday some 7,000 shares of stock 
were covered and the price bid up to 75. 
During the day it was believed that there 
was some inside buying. On the day fol- 
lowing it reacted to 68, and to-day fluctuated 
over a raoge from 684 to 728. The closing 
was 71, and somewhat stronger than the 
opening. The Wall Street mind is by no 
means clear as to the causes which have 
depressed the stock. However, it is gener- 
ally conceded that primarily the decline has 
been engineered by a bear pool, which has 
been eminently successful in its operations. 
The causes which led to this organized 
attack, in the language of one of the mem- 
bers of said pcol, was the belief that the 
annual report, issued on the 11th day of 
April, did not reflect, truly, the condition 
of the property. They claimed to have 
detected signs of an attempt to give cer- 
tain facts a roseate coloring and to repress 
others. Reflecting asit did very extensive 
operations of the company, necessitating the 
use of very large sums of money, which 
must of necessity be tied up in stocks, goods 
and bills receivable for a greater or less period, 
in the face of a contracted credit that wasthen 
rapidly extending into commercial centers, 
caused the attacks, and in conversation 
with various interests, I learned that the 
great majority of the street interests believe 
that the decline is about over for the 
present at least, and that any depreciation 
below 65 will come only through positive 
knowledge that the dividend of three per 
cent., payable in August, is either to be 
reduced or passed. The management claims 
that it has ample funds on hand for a work- 
ing capital and that the company’s condition 
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is excellent. Be this as it may, thereisa 
pronounced indisposition on the part of 
insiders to support the stock above present 
figures. Itis probable that public.confidence 
in the property will not be completely 
restored until the management makes a 
comprehensive and sworn statement of the 
fiaanclal condition—one not modeled along 
the lines of the last annual report, but going 
into details of the assets and liabilities 
accounts. There is no particular reason, 
why such statements should not be made. 
In fact, in view of the recent course of the 
stock, it seems to be due to stockholders. A 
refusal to act along these lines will not have 
the tendency to inspire public confidence. 
The five per cent. debenture bonds of the 
cumpany received two sales during the week, 
one at 84 and the other at 8514. 

It is an interesting fact, although without 
general significance, that General Electric 
was one of the two active stocks which 
scored a net advance during the week. 

Edison Electric Illuminating, of New 
York, met with a decided black eye at the 
hands of the bears during the week. Very 
little of the stock was traded in, and owing 
to the fact that it is largely held for invest- 
ment account. Despite these conditions, A. 
J. Weil, who has conducted a very success- 
ful bear campaign against various stocks dur- 
ing the recent decline, finding the stock 
without support on Friday, sold it down 
from 106 to par. This is the lowest points 
which has been reached in months. It al- 
most immediately rallied, closing at 104. 
To-day the highest point reached was 10714. 
This is to be compared with an opening on 
Monday of 111. Officers of the company in- 
formed me that the decline was purely spec- 
ulative, and was unwarranted by the exist- 
ing conditions of the property. The com- 
pany is doing acash business and is not in 
any way affected by the financial stringency 
of the present time. The April statement 
was published in this column last week. By 
reference thereto it will be seen that the in- 
crease in net earnings as compared with 
April, 1892, was $4,419. The increase for 
four months was $119,428. 

Western Union slumped throughout the 
week. The opening was at 845g, the range 
of prices to-day from 815g to 8214. It was 
a special object of attack by Mr. Cammack 
and his followers, who sold it down on the 
belief that the many ratifications of its 
business will be the first to reflect the busi- 
ness depression throughout the country. 

There were further developments in 
North American this week, which tend 
to the belief that Mr. J. D. Rockefeller is 
making a move on the Villard chessboard to 
secure control of the property. He is 
already largely interested in Northern 
Pacific, and the 75,100 shares of this latter 
stock owned by the North American Com- 
pany, together with valuable lighting and 
electric franchises in Milwaukee and Cin- 
cinnati, offer an enticing prize. Mr. Henry 
Villard tendered his resignation and was 
succeeded by Mr. C. W. Wetmore, who is 
generally known to be in the Rockefeller 
following. Mr. C. F. Spofford resigned as 
director, and Mr. C. A. Bartlett, an associate 
of Mr. Wetmore, was elected as successor. 

Of the inactive stocks this week we note a 
bid of 125 for Commercial Cable, which is 
considerably below last sales; 10444 was bid 
for North American Telegraph, while Mex- 
ican Telegraph was held at 200, and Central 
and South American Telegraph at 115. 

On the Boston Exchange there was very 
little doing in electrical stocks. Bell Tele- 
phone gained four points for the week, 
closing at 193 against 189 the opening. 
Westinghouse common was bid 26 and held 
at 27. New England Telegraph, on limited 
sales, advanced two points, closing at 58. 

The semi-panic of the Chicago Stock Ex- 
change during the week caused a slaughter 
among its listed stocks which was purely of 
a local nature, that is to say, were not 
listed on other exchanges. This is particu- 
larly true of a number of Western electrical 
stocks. 

The inactive electrical list on the New 
York Stock Exchange received little or no 
attention. Values throughout the recent 


decline have been steady and the general 
liquidation has in no wise affected them for 
the simple reason that they have not at any 
time been active in speculation. 

Following is given the highest and lowest 
prices of the week of the active stocks : 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU- 
FAOTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week. 





New Electric Railways. 

Baneor, Me.—The Hampden and Winter- 
port Electric Railway Company, which 
was granted a charter by the last legis- 
lature, will begin work at once on its 
line from Hampden to Stockton Springs. 

TuLtytown, Pa.—Right-of-way has been 
given for a trolley line through the 
village. 

Trenton, N. J.—Trenton is to have an 
extensive belt live electric railroad 
which will circle the whole town and 
suburbs. The scheme is to be developed 
by ex-Mayor Magown and Frank Z. 
Maguire. 

Cuicaco, Int.—The Columbia Railway 
Supply Company; capital, $10,000. 
Incorporators, Roswell H. Mason and 
George M. Trobridge. 

Detroit, Micu.—The Cummings and 
Engleman Conduit Company; capital, 
$300,000. Incorporators, J. F. Cum- 
mings, James F. Land, J. R. Markle 
and E. Engleman. 

PueBLO, CoLo.—It is reported that the 
Edison Storage Battery Company will 
build an electric railway from Pueblo 
or Florence to the Hardscrabble district 
in Custer County. 

To.epo, O.—A. E. Lang, of the Consol- 
idated Street Railway Company, has 
been granted a franchise for an electric 
railway to Maumee. ° 

CONNERSVILLE, IND.—Council has granted 
a 60-year franchise to a syndicate 
headed by J. B. McFarlan for an elec- 
tric street car line to be completed and 
running by September, 1895. 

Worcester, Mass.—The Blackstone Val- 
ley Electric Street Railway Company 
has been granted a franchise to build 
through the town of Grafton. 


Batu, Me.—The Bath Electric Railroad 
Company has signed contracts for 
building its road, and work will be com- 
menced atonce. The Worcester, Mass., 
Construction Company constructs the 
road-bed, the Pierce Construction Com- 
pany, of Boston, the overhead work, 
and the Westinghouse Company the 
electrical equipment. 

CAMDEN, N. J.—The West Jersey Traction 
Company, recently incorporated with a 
capital of $3,000,000, has made applica- 
tion to the board of public works for 
permission to Jay tracks in the city of 
Camden. 

NOBLESVILLE, [ND.--Anorganizatiop known 
as the Central Indiana Electric Railway 
Company has been perfected with acap- 
ital of $4,500,000. The purpose of the 
new company is to connect Indianapolis, 
Noblesville, Muncie, Anderson, Elwood, 
Tipton, Kokomo, Frankfort, Marion, 
Peru, Logansport, Lafayette and Fort 
Wayne with electric car lines. It is 
composed of capitalists from Dayton, 
St. Louis, Chicago, Philad-lphia and 
London, Eng. s 

Lowg.u, Mass.—Lowell and Lawrence cap- 
italists are interested in a new electric 
railway to be constructed between Low- 
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ell and Lawrence, along the south bank The Stow Flexible Shaft and Electric 


of the Merrimac river. 

PITTSFIELD, Mass.—Dolan Bros., formerly 
owners of the New Britain, Conn., 
Tramway Company, have bought the 
Pittsfield Electric Railway. They will 
extend the road five miles to Dalton and 
lay out $30,000 in improvements. 

Fort Smitu, ArRK.—The Fort Smith and 
Van Buren Electric Street Railway, 
Light and Power Company has been 
incorporated with a capital of $100,000. 
The company proposes to convert the 
street railway in Fort Smith with an 
electric line, and build a line to Van 
Buren. The officers are W. C. Lemert, 
vice-president; Frank T. McClure, sec- 
retary, and William Blair, treasurer. 

Quincy, Mass.—The Manet Street Railway 
has been sold to the Quincy and Boston 
Electric Railway Company. 

PittspurGH, Pa.—Eliott Holbrook and C. 
J. McDonald have secured the contract 
to build the Pittsburgh, Neville Island 
and Corapolis Electric Railway. 

San Antonio, Tex.—The Citizens’ Electric 
Power and Street Railway Company 
has been granted a franchise. 

ProvipENCcE, R. I.—The Union Railroad 
Company has been granted a franchise 
by the council of Johnston, R. I. 





, 


Motor. 


The Stow flexible shaft is regarded as one 
of the standard tools, having been ou the 
market with other tools of the Stow Manu- 
facturing Company, of Binghamton, N. Y., 
for more than 20 years. There has been for 
the past few years among the larger shops a 
growing tendency to increase the range of 
this tool beyond that for which it was orig- 
inally designed. This demand has been met, 
from time to time, by increasing the length 
of the driving rope and adding extra idlers 
for support, but the objection has been urged 
that when traveling cranes or other over- 
head machinery were used, tbat the driving 
rope was in the way. The company now 
announces that all these objections are over- 
come by the use of its flexible shaft in con- 
nection with a specially designed low speed 
electric motor. 

As a result of continued and expensive 
experiments, the company now offers to the 
trade, where electric power can be had, an 
electric portable drilling, tapping and ream- 
ing plant, that can without trouble or loss 
of time be carried to great distances from 
the source of power, and that with proper 
usage is guaranteed to give satisfaction. 

The motor has a normal speed of about 
600, which can be increased to 1,000 and 
1,200, and reduced to 275 without loss of 
power. These motors are manufactured for 
a voltage of either 110, 220 or 500. An ex- 
cellent illustration of the motor and shaft is 
presented on this page. 





Tue Stow FLexrspLe SuHart AND E.LeEctric Moror. 


HamILton, Ont.—The Hamilton Radial 
Electric Railway Company has decided 
to award the contract for wiring and 
for electric machinery and the plant 
necessary for conveying power from 
Niagara Falls to Hamilton, to the Sie- 
mens & Halske Company. The total 
cost is estimated at $1,200,000. 





Electric Light and Power. 

Houston, TEx.—The city council has passed 
a resolution, ‘‘ That the city own and 
control its own electric light plant.” 
An election will be held to vote on the 
proposition. 

HiGGinsviLLE, Mo.—At a special election, 
held here recently, it was voted to issue 
$17,000 in bonds for the establishment 
of a combined electric light and water 
works plant. 





New Mannafacturing Companies. 

Curca@o, Itu,.—The Cass Electric Company; 
capital, $50,000. Incorporators, Mil- 
lard Cass, A. Ollendorff and Carl Lan- 
dan. The company will manufacture 
electrical supplies. 

New York Crty.—The Mason Electric 
Compauy, to manufacture and deal in 
electrical goods in New York and 
Brooklyn; capital, $25,000. Directors, 
Albert Van Derwerken, James H. Mason, 
Albert Van Derwerken, Jr., and Frank 
R. Johnson, of Brooklyn. 


New York City.—The Hartman Manu- 
facturing Company; capital, $25,000. 
Incorporators, Edward R. Vollmer and 
William Vollmer, of Brooklyn; and 
Julia Hartman, of New York city. The 
company will manufacture gas and elec- 
tric fixtures and chandeliers, 


Lighting of Malta. 


It is probable that tenders will, at no dis- 
tant date, be invited for the construction and 
equipment of a central electric light station 
at Malta for the supply of 10,000 incandes- 
cent lamps. Mr. W. H. Preece, F.R.S., 
who has investigated the matter and em- 
bodied the results in two reports to the 
Council of Government, states that with the 
exception of the Strada Reale, the streets of 
the four cities are very badly lighted, and 
tbat the government is paying a high price 
for a poor service of gas illumination. He 
impresses upon the council the advisability 
of undertaking the supply of electric light 
on its own account, and if the suggestion is 
adopted, electrical illumination will be pro- 
vided, according to Mr. Preece, at a rate 
cheaper than gas, and the lighting of the 
streets will be improved fourfold by elec- 
tricity at the same price as now paid for gas. 
Plans and specifications are being prepared 
for dealing with the four cities and Sliema. 
These plans are divided into three parts: 
(1) for Valetta and Florian; (2) the three 
cities; and (3) Sliema and Hamrun. The 
total cost of the central station is calculated 
at £40,000, whilst out of an estimated an- 
nual revenue of £10,000, no lessthan £7,000 
is guaranteed by the war department and by 
the Maltese Government. In case the Coun- 
cil of Government undertakes to establish 
the works at its own expense, the names of 
various English, continental and American 
firms, who have created a reputation for 
good work, are mentioned as likely to tender 
for the contract ; butthey would have noth- 
ing to do with the enterprise if they had to 
provide the money for laying down an elec- 
tric light system. The suggestions of Mr. 
Preece will, doubtless be adopted, and in 


that event a remunerative contract will be 
open for competition. 
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A VISIT TO MR. EDISON’S 
LABORATORY. 





THE AUTHOR OF ‘‘ LETTERS FROM A LAB- 
ORATORY” VISITS LLEWELLYN PARK, 


In company with two French gentlemen, 
representing prominent electrical interests 
in Paris, I had the pleasure of visiting Mr. 
Edison’s laboratory in Orange, N. J. 

Armed with proper credentials, we arrive 
at the scene of invention. A large sign in 
the waiting room tells us that he who enters 
there without a prearranged engagement 
might as well have stayed behind, and thus, 
at the portals, as Danté describes, with our 
guide leading us, we passed on. 

The impression given to one who first 
enters is that he isina large manufactory. 
We are ushered into the sumptuous and 
historic library, and very soon Mr. Kennelly 
enters, and, after introductions, leads us 
through the rooms filled with experimental 
apparatus, much of which the outside world 
knows little. 

Soon we arrive at the draughting room, 
in which Mr. Edison is at work. With a 
few characteristic phrases he receives us, 
recalls an incident which happened during 
his visit to Paris in 1889, and excuses him- 
self with an invitation to hear some new 
records on a most compact phonograph, the 
latest product of his shops. We listen and 
are specially pleased with some choice 
phonograms. The mailing cylinders attract 
our attention. They will accommodate 
about 200 words, and may be safely trans- 
ported through the mails in prepared papier 
maché cylinders. Mr. Kennelly tells us that 
now they are prepared to reproduce phono- 
grams. The process, however, is secret, 
and the workman in charge of the phono- 
graph teils us that ‘‘it is worth lots of 
money, and that lots of people would like 
to know how it is done.” 

We are conducted through more rooms all 
filled with machines and instruments in pro- 
cess of construction. In one, the ceiling is 
studded with hundreds of lamps, and we 
are told that an artificial carbon may soon 
be expected. In this room may also be seen 
specimens of different kinds of fibres, and 
this recalls to mind the difficulties that arose 
in the way of procuring a suitable carboniz- 
ing material; we remember the time when a 
fine platinum wire carbon flashed to a suita- 
ble diameter was a work of art, and wonder 
if this method after passing through the lab 
oratory, will be changed to a commercial 
process. Down into the basement are we 
next led and see a number of bipolar Edison 
machines of different voltages, and one al- 
ternatingcurrent machine giving 1,200 volts. 
These furnish current for all experimenting 
going on in the building. 

In another building are several experi- 
mental ore separators, and we learn that 
practically the only stumbling block that 
Mr. Edison temporarily experiences in his 
latest enterprise, and which prevents the 
magnetic separators from being a commer- 
cial fait accompli, is that the ore must be 
crushed toa very fine powder before it is 
dropped in front of the magnets, and the 
cost of this crushing is practically the only 
expense attached to the process. We won- 
der how short will be the time before this 
little obstacle will be swept away; not 
long we think, and pass on to the 
splendidly equipped testing room. A re- 
markably ingenious amperemeter is in pro- 
cess of construction. Radia! coils, to which 
is attached the index, revolving between two 
permanent magnets with poles overlapped, 
having an intense field, is the principle upon 
which readings are obtained. A novel man- 
ner Of calibrating is interesting, inasmuch 
as the magnets are magnetized only to a 
certain point, and as the needle comes to 
rest its position is compared with a standard 
instrument and thus are the dials graduated. 
In this room are many choice instruments ; 
a pure rock salt prism used for certain 
experiments on heat; a splendid grating, a 
product of the shops of the Jobus Hopkins 
University, made famous by Prof. Row- 
land’s work with his well known graduating 
machine. An interesting voltmeter, a new 
construction, is next seen, and we wander 
among most valuable instruments of pre- 
cision admiring and, with a little touch of 
envy, think of the great facilities which are 
thus offered. 

All through the shops Mr. Kennelly 
explains everything in French, and in a 
remarkably clear manner elucidates phe- 
nomena and processes. 

We are at last at the end, an interchange 
of courtesies takes place. We thank Mr. 
Kennelly for his kindness, and a pleasant 
half hour’s walk from the laboratory to the 
railroad station ends our instructive visit to 
that which the ‘‘Orangemen” term ‘the 
workshop of the Wizard.” J. A.M. 











June 10, 1893 








[str st) 13) 13h 132 


mh 




















The General Electric Company 
has issued a very artistic folder, describing, 
by pictures and text, in a most interesting 
mavner, the wonderful growth of its busi- 


CSS, 


The Jos. Dixon Crucible Com- 
pany, Jersey City, N.J., have sent usa 
very artistic representation of a note book, 
to which a Dixon American graphite pen- 
cil is attached by a rubber band. Inside the 
book some interesting facts about 
pencils are printed. 

The Worcester Consolidated 
Street Railway Company, of Wor- 
cester, Mass., have placed the contract for 
their new car house with the Berlin Iron 
Bridge Company, of East Berlin, Conn. 
The new building will be 95 feet in width 
and 290 feet in length, entirely of brick and 


good 


iron. 

The Jamieson Fire-Resisting 
Paint Company, 54 Warren street, New 
York, are now placing upon the market the 
products of their factory at Elizabethport, 
N. J , and are meeting with much success. 
The increase in cost over that of ordinary 
paint is slight, and with the qualities claimed 
for their paints they furnisha material which 
should be used by ali builders desiring a 
safe and economical means of protection 
against fire. Sample shingles coated on 
both sides with their paints, which they 
furnish in all colors, show conclusively the 
fire-proof qualities which this paint pos- 
It is a secret composition. 


sesses, 


New Use of the Lundell Fan 
Outfit. —Amusement seekers during the hot 
summer months will appreciate the liberality 
of the management of the Fifth Avenue 
Theatre, and actors will bless it when they 
feel the cooling zephyrs that make this 
theatre a delightful resort. This invisible, 
inaudible delight is the result of experiments 
with a fan motor outfit. The Lundell outfit 
was chosen, particularly on account of its 
noiselessness. The boxes will have each an 
individual outfit, and there will be a plentiful 
distribution of fans throughout the audi- 
torium, stage and dressing rooms. The 
luterior Conduit and Insulation Company, 
whose wiring system isinstalled in the build 
iug, furnish the Lundell fan outfit. 

—_——_ o<me 
Special to Telephone Workers. 

The newest book on telephony, ‘‘ Tele- 
phone Lines and their Properties,” by Prof. 
William J. Hlopkins, has met with such a 
cordial reception as is seldom accorded a 
technical work. The ELecrricaAL Review 
is prepared to fill any order for this book on 
receipt of its price, $1.50, and every tele- 
phone worker, from president to lineman, is 
advised to purchase a eopy before the edition 
is exhausted. Its value may be gauged by 
the fact that one telephone company has or- 
dered 26 copies to be distributed among its 
employés. 

The book is handsomely bound, and con- 
tains 258 pages, copiously illustrated. The 
subject matter is comprehensive and thor- 
oughly up to date, including the latest re- 
searches of such authorities as Carty, Hib- 
bard and Pickernell, whom every telephone 
man knows or has heard of. Mathematics 


are avoided as far as possible, and the know]l- 


edge contained is clearly set forth. 





International League of Press Clubs, 


ANNUAL 
GA 


MEETING IN 8ST, PAUL—ATLANTA, 
,» SELECTED AS NEXT PLACE OF MEET 
ING, AND J. A, COCKERILL ELECTED 
PRESIDENT—HOME FOR AGED AND 
INFIRM THE 
PARTY TRANSPORTED IN 
A BEAUTIFUL 
PALACE ( 
TRAIN, 


JOURNALISTS 


WAGNER 
AR 


The city of St. Paul, Minn., 
by the visit of a number of active newspaper 


men and women, May 18, 19 and 20, on the | 


occasion of the annual meeting of the Inter 
national League of Press Clubs, which is 
composed of delegates from the 
press clubs in the United States. 


various 
Through 
the courtesy of the Wagner Palace Car Com 
pany, a special train of entirely new palace 
cars was placed at the disposal of the dele- 
gates at New York city, and through the 
courtesy of the New York Central, Michigan 
Central and Chicago & Northwestern Rail- 
roads, the trip was pleasantly made on time 
at every point. 
The proceedings of the League were of 
unusual interest and cannot fail to be of 
benefit to every ciub in the League, which is 
now composed of 27 of these organizations 
of newspaper workers, 
The cordial invitation of Mrs, 
M. Gordon, from the 
Woman’s Press Club, supplemented by hos 
pitable telegrams from Governor W. J. 
Northen, Mrs. Byington, president of the 
club, and the leading editors of Atlanta, 
persuaded the delegates to decide to hold the 
next meeting at Atlanta, 
Ofticers for the ensuing year were elected 
follows: President, John A. Cockerill, 
New York; vice-presidents, W. 
Childs, Philadelphia; Joseph Pulitzer, New 
York; William Berri, Brooklyn; Fred E, 
Whiting, Boston; A, E. Chantler, St. Paul; 
Mrs. Sallie Joy White, Boston; treasurer, 
Charles W. Price, New York; secretary, H 
D. Vought, Buffalo; executive committee, 
T. J. Keenan, Jr., Pittsburgh; M. H. de 
Young, San Francisco; Dr. John Friederich, 
New York; P. C. Boyle, Oil City, Pa.; W. 
V. Alexander, Boston; L. F. Thoma, New 
York; Terrence V. Powderly, Scranton, Pa.; 
Charles IH. Grasty, Baltimore; Mrs. E. A. 
Connor, New York. 

It was voted to accept the generous offer 
of Mr. Remington Vervam for a site for the 
Ilome for Aged Infirm 
This plot of ground is located in New Jersey 


Loulie 


delezate Georgia 


as 


George 


and Journalists, 


and is said to be particularly well adapted 
forsucha bome. A committee, consisting 
of Messrs. William Berri, John A. Cockerill 
and M. Il.deYoung, were given entire charge 
of the work. 

Banquets, reception and rides, through the 
courtesies of the St. Paul and Minneapolis 
Press Clubs, were enjoyed by the visitors, 
and all came away impressed with the hos 
pitality of these beautiful cities of the North- 
west. 

A particular feature of the St. Paul Press 
Club is the electric cooking apparatus which 
is used for cooking all:-meals served at the 
club house. 

The delegates returned to Chicago in th 
special train, where they separated to visit 
the World’s Fair, after sending a special tel- 
egram to the following officials of the rail- 
roads, thanking them for their courtesy: Geo. 
H. Daniels, general passenger agent, New 
York Central Railroad; E. J. Richards, 
assistant-general passenger agent, New York 
Central Railroad; J. C. Yager, general super- 
intendent, Wagner Palace Car Company; O. 

’, Ruggles, general passenger and ticket 
agent, Michigan Central; T. W. Teasdale, 
general passenger agent, Chicago and North- 
western Railroad. 

The railroad men accompanying the train 
were: Milton C Roach, general eastern pas- 
senger agent, N. Y. Central; H. A.Gross, gen- 
eral eastern passenger agent, Chicago and 
Northwestern Railroad; W. H. Underwood, 
general eastern passenger agent, Michigan 
Central; W. B. Kniskern, assistant-general 


‘passenger and ticket agent, Chicago and 


Northwestern Railroad. 

Major Moses P. Handy, Chief of the 
Bureau of Promotion and Publicity of the 
World’s Fair, extended every possible cour- 
tesy to the visitors at Chicago, and to him 
and his vigilant assistant, Major George M. 
Barber, the thanks of every member of the 
International League is due. 


was honored | 





OFFICE OF THE LiGHT-HousE ENGINEER, } 

Turrp District, > 

TOMPKINSVILLE, N. Y., May 26, 1893. | 
Sealed proposals will be received at this office 
j-until 12 0’clock m., Thursday, the 8th day of June, 
| 1893, for furnishing Miscellaneous Articles for the 
Light-House Establishment. The articles needed 
| consist of nineteen numbered lots, embracing, re- 
spectively. Charcoal; Building Material; Eagineers’ 
Supplies; Hardware, Tools, etc.; Iron and Steel; 
Belting: Graphite Paints, ete.; Lumber; Plate Glass; 
Galvanized and Russia Sheet Iron, Tin, Solder, 
Sheet Zine and Iron Wire; Sheet Brass and Copper: 
Composition, Brass and Nickel Castings; Bricks; 
Acids; lron Castings; Sheet-Iron Smokestacks for 
! Boilers; Electroplating Supplies; Shooks for Oil 
| Supply Boxes, and Miscellaneous Articles; all of 
which are enumerated in the specifications attached 
to the form of bid, which may be obtained on appli- 
cation to this office. Samples may be seen or iofor- 
|; mation obtained at this office concerning anv arti- 
cle not sufficiently described in the specifications. 
| Bids will be received for one or more numbe' ed lots 
| complete. Envelopes contaiving proposals should 
be indorsed ** Proposals for Miscellaneous Artic'es.”” 
rhe right is reserved to reject any or all bids, to 
strike out any item or items in the specifications, 
and to waive any defects. The right is also re- 
served to require the delivery under the contract of 
a greater or less quantity of any item mentioned in 
the specifications other than quantities therein 
specified. Bidders are invited to be present at the 

opening of proposals. D. P. HEAP, 
Major of Engineers, U. S. A., Engineer Third Light 

House District. 


ROYCE & MAREAN, 
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Electrical Supplies, 


WASHINGTON, D. C. 











SPECIAL, 


GANDELABRA 


AND MINIATURE 


INCANDESCENT LAMPS. 


For information and prices cover- 


| ing Special, Candelabra and Miniature 


Incandescent Lamp3, address the 
EDISON DECORATIVE AND 
MINIATURE LAMP DEPARTMENT, 
HARRISON, N. J. 





JOHN A. BARRETT, 


ELECTRIGAL ENGINEER & EXPERT. 


iS PARK ROW, 


NEW YORK. 


Room 28 


ROSE POLYTECHNIC INSTITUTE, 


Terre Haute, Ind. A College of Engineering. 
Well endowed, well equipped. Courses in Mechani- 
cal, Electrical, Civil Engineering, and Chemistry. 
Extensive Machine Shops, Laboratories, Drawing 
tooms, Library. Expenses low. 

Address, H. T. Eddy, Prest. 


ENGINE GASTINGS 


——— from one-eighth to six horse 
; 7 : 


power Horizontal & Marine, 


8,16 & 60 LIGHT DYNAMO 
CASTINGS. 











Simple Sewing Machine 
and Fan Motor Castings 
with instructions for 
building complete ma- 
chines, 


Send Stamp for Catalogue 


PALMER BROS., Electrical Supplies, Mianus, Conn. 


Purely Mutual. 





Established 1847. 
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The PENN LIFE Gompany, 


= OF — 


PHILADELPHIA, PA. 
WHY ? 
IT IS THE BEST! 


Assets, - -  $18,654,988.80 
Surplus, - -  2,465,689.43 


Apply for Rates to 
EZRA DE FORESY, Gen’! Agent, 





181 BROADWAY, NEW YORK. 
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Ir Properties. 


BY PROF. WILLIAM J. HOPKINS. 


258 PAGES, 
ILLUSTRATED, 
PRICE, $1.50. 





(Extract from Preface 


«The subject of exchanges has been 
taken up principally to reund out 
the scope of the book; and for much 
of the matter under this head I am 
indebted to the writings of Messrs. 
A. 8. Hibbard, F. A. Pickernell and 
J. J. Carty. 

‘In covering the ground which 
comes most properly under the title, 
the properties of telephone lines, I 
have endeavored, so far as possible, 
to avoid mathematics, and to treat 
way would 
prove most interesting and instructive 


the subject in a which 
to the general reader as well as to the 
student. 
to put ina mathematical demonstra- 
tion, it has been put in a footnote. 


Where it has seemed best 


‘The results of investigations in 
regard to the properties of telephone 


lines, I have endeavored to state 
clearly in a general discussion. They 


are not susceptible of tabulation, and 
the most important properties it is 
impossible to formulate exactly. 

‘*T have treated rather fully the 
questions of interference with the 
telephone currents from outside 
sources, especially the troubles from 
electric railways; for my practice in 
that direction, during the last four 
or five years, has been considerable, 
and enables me to deal with that sub- 
ject in the light of personal experi- 
ence. ‘his question is still of con- 
siderable importance in this country, 
and its may 
assistance to managers of exchanges 


treatment here be of 
in practical work. 

** Tt was my intention that the book 
should be one which would prove 
useful to the practical man, as well as 
that it should serve as a basis for a 
lecture course to students. I have 
therefore thought it best to introduce 
some matter in which correct elemen- 
tary. ideas of matter and energy are 
developed, so as to lead up to the 
most modern conception of the method 
of propagation of electro-magnetic 
disturbances.” 

Sent to any address on receipt of 
price. 


Electrical Review Publishing Go., 


13 PARK ROW; 
NEW YORK. 

















